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Tiik tcrminfition of a second volume calls from us a few remarks, relative both to the 
past and the future. The time during wliieh it has been in the course of pubMcation, 
(from April, 1840, to April, 1841,) has been (me rich in scientific discoveries. Were there 
no others than those relative to the different departments of Electricity, it would stamp 
a renown upon the year that is past. But there are very numerous others, recorded in 
the following pages, worthy of the utmost attention, and which must eventually lead to 
results of the utmost value to xnankind. 

Ml ose discoveries we have taken especial care to record, at as early a period 

e i bven possible to obtain a full and correct account of them; and if wc have 
' d neglect some subjects, which other periodicals have included in their current 
j . ii because they are not so valuable tis, at first sight, tlicy may api:>ear ; (such, for 
' atnpli . a- Autogenous Soldering,) or because tlie accounts known or given are too 
• ’ tr, Ue intelligible, (such 'as Acrograpliy ;) or it is possible, that with the most careful 
- card* w may, by chance, h'ave overlooked them. A few subjects have been delayed, only 
tnat we ma) introduce them with better effect in continued articles. Of this description 
arc the numerous Electro- Magnetic Engines, and which will meet with our immediate 
attention. 

With the advantage even of a prolific scientific year, yet the whole learned world docs 
vot make sufficient discoveries to fill even a little work like this ; therefore we have had 
recourse to other matter, and explained such processes of art, and such phenomena of 
riaturc, as arc useful to be known, perfecting each part with that miscellaneous and 
scientific information, which w e have considered to be least known. Hence have arisen 
those extensive papers on Varnishing, the Analysis of Minerals, Botany, Galvanism 
and Electricity, Lithography, and numerous others. 

The Queries which wc have answered have been less than in the last volume, but the 
Correspondents we have attended to, have been incalculably more numerous ; and if we 



PREFACE. 


'c not at all times attended to the wishes of our Friends, but tried their patience l»y a 
j ay in reply, it has arisen from causes over which w^e had no control. Some few liave 
inplaincd to us of the omission of notices to Correspondents weekly. \Ve regret 
tr .t any person should be put to personal inconvenience, yet every one mv.^t admit that 
V • eh an appropriation of space in all the numbers, by giving our w^ork a temporary 
1 haracter, deducted much from its value as a volume ; and in imswering Corrcs])ondcnts 
*'iviy on the wrappers of the monthly parts, wre have been enabled to fill the space 
i ..merly occupied by notices with something of a more general interest, and at the same 
tij le have ensured a greater uniformity of appearance to the whole. 

In the third volume we shall go on in the same steady manner, and give our Friends 
rl t; earliest and the best information which we can procure on all matters relevant to the 
-jlyect of science, particularly of the experimentjd parts of it; and instead of flagging in 
if course, we trust to be enabled to impart to our work an increasing interest, by subjects 
t yet touched upon, as well as by the continuation of others, which we have hitherto 
en enabled only to commence. 

Our Friends will be glad to hear, that the remark we made in the first volume is now 
5tiil more applicable ; that this w'ork, which they have fostered with so much kindness, 
r * ntiriues to increase its sale — which, gratifying as it was a twelvemonth since, is now' 
still more encouraging. To all our kind Friends, Contributors, and Readers, 
most sincere thanks. 


THE ED 1 T*R< 


55, Great Prescot Street^ 
April \8t, 1841. 
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useful, more especially as there is wc believe no 
work whatever which contains a })lain description of" 
any of these machines. 

Fig. 1 represents the machine when complete : it 
is seen to consist of the twelve signs of the zodiac, 
arranged in a circle, signifying the twelve mouths of" 
the year. In the centre of tliese is tlie sun, and at 
four equi-distant points a representation of the 
earth, as it aiipears vrhen entering into each of tlie 
four seasons ; when at B, opposite Aries, it wnll 
enter the spring (|ii;irter, and the terminator will be ; 
seen passing through the pole — when opposite ! 
Cancer, it will be the summer solstice, the north ! 
pole of the earth as sliown will he in darkness, the \ 
north pole conseipiently objected to tlie sun's light, | 
making our summer. Tliree months afterwards it | 
passes to Lihrn, or the autumnal equinox, and when 
another quarter of the circle is complete, it will 
have ]iiissed to Cuprii'orn or mid-winter. When in 
action the. wliole \^I1 in darkness excejitthe twelve 
signs of tile zodiai;, the earth and the sun. 'fhe 
eonstrindion of the machine is as follows ; — The 
dotted part of the lirst tigare shows a frame work 
of strong tiinher, tlie wdmle being as large as the 
roo n in which it is to be exliihitcal will allove to In' 
used with i.'ojiveuiencc : for thtvitric'al t.\liil)itian .'10 
or It' feet is not unusual, for private use it must \ 
he at least hS or 20 fei't. | 

Tlie signs should he at least, d feet diameter, ami j 
]dae:'d close, or nearly olo:'>e, tugellier in the eiri'le ; | 
the sun 2 feet, and the earth 18 inches — if either j 
be less than this the eifeet will be greatly diniinisbed, j 
for imtbing is more likely to jiroduee dissatisfaetioii, ; 
and it miy lie said (routempt,* than diminutive 
astronomical apjiarHtns, and if circuiiistanccs will , 
not allow of extensive niaohiiierv. it i.- far beth;r to | 
trust to the illustraliou adordeJ by a magic lanthorri, ' 
til in ni.'M'hiuery so small as not to rai.n.' a fi'cliiig of , 
awe and graiideiir. 

Tim next cut sho.vs the .s.-mie inacliiuc viewed 
sideo iys. The foot and strong upriglit stip.port 
A A show the dotted part sccji in the fmaner figuii-, 
with the excejition of the fraim' work, which 
s'.ipjiorts the signs of the zodi se. B I> art* two 
o})p()<ite .signs, either of which show's the structure 
of the whole. They are made like drums, a round 
jiiece of wood forms the back, several holes being 
cut in the lower part of it, to admit air to feed the 
candle dame. The sides may be of brown paper, 
with three or four wooden rib.s, to sustain the 
brown pajicr of it.s projier shajie, and also to hold 
a light l.'ooji, which fmi.shes it towards the front. 
The picture is a common transparency, fastened on 
a boo{i, which will fit upim the front of tin; paper 
drum. It is liglited by a .solitary wax candle, 
which is furnished with a tin cdiimuey passing 
tlirough the hack to irarry olf the smoke. 

C is tlie earth, afterwards to be d(iscribed. 

D is the sun, formed of two drum.-, the outer 
one is formed exactly like those of the signs, 
cxceqit as to candle and chimney : it is fastened to 
llie part E, tliis is rcpre.serited at F F. Witliin is 
another drum G, having within it a candlestick, 
supported by it.s centre, holding a candle below, 
and a flat piece of tin over the candle, to prevent 
its burning the top. The candlestick is made 
moveable, in order that the candle, sliould be per- 
ji.mdicular, notwithstanding the rapid revolution of 
the. other part. 

The front of the sun i.s made of varnished silk ; 
or greater brilliancy, the two drums have rays 


painted on them in contrary directions, as repre- 
sented when treating of Chinese Fireworks in the 
former volume. 



The rcqni.sitc motions are, that th** i s. aU 
have a dazzling scintillating appearance, gi . : c c 
and that the earth should turn on its axis, - 
same timt' that it revolves in its orbit around t * 
sun, also that at two parts of its course its axis 
should be ])arallel to the sun, at the intermediate 
points it should be inclined at the proper angle 
2 , 14 °. All this is done by an extremely simple 
arrangement of wdieel-work ; have represented 
it by wheels and cords, as working without noise ; 
it may he moved, however, by cogged wheels, with 
the s.ame effect. Mr. Wallis's machinery i.s a 
mixture of both, chiefly the latter. K is a wheel 
worked by a handle, it pas.se.s tlirough the upright 
sufiport A, and has upon the other side of A a 
sm;dl pulley Ij. The wheel K turns a small pulley 
I, which passing through to the drum G, keeps it 
! in rapid motion, the candle within it standing still. 
The ]mlley fj turns a large wheel at the back of the 
bar of wood E. This large wheel being fastened to 
E turns that round also, and consequently moves 
the earth in its orbit, and equally keeps in motion 
the second transparency of the sun. The earth is 
turned on its axis by means of a second groove 
there is on the wheel at the back of E, carrying a 
cord over a pulley at N. O is merely a counter- 
poise weight f«r the earth at tlie opposite emlof the 
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beam. The relative rapidity of the various 
methods of course depends upon the relative pro- 
portion of the various wheels. 

The structure of this imitative earth is better 
seen in the accompanying figure. 



A, the part seen in front, is formed of a wire 
frame work, (the wires forming the lines across it,) 
covered with sections of muslin, painted so as to 
represent a north polar projection of the earth. E 
is a drum made as in the former instances. B is 
the candle suspended, as in the sun ])efore men- 
tioned. C the x)ulley which turns on its axis. I> 
tlie upright bar of support. If it be rc4ui>it(i that 
the axis should be oblique to its orbit of revolution, 
and which is necessary properly to .show the .se.isons, 
the same contrivanee and adjustment is neors.'-.ary 
as was indicated in tlie description of’ tin; iinrizoiital 
tellurion in the former voluinc. 

The machine now described is tujnally appUcabh^ 
to show the action of the tides, the lunar motions, 
eclijises, and the general arrai'gement of the solar 
system. These applications v. v; purpose to recur to 
hereafter. 


CITRIC ACID. 

’ " 1(1 exists in many vegetabhs, either free, or 

..mined wnth lime : it is especially abmulunl in 
-.eraon -juice, from wlucli it was tir.st obtained in a 
ery.stalline form by Schecle : it is contained in 
gooseberries, raspberries, and other fruits, and is 
often associated with malic acid. 

Citric acid is obtained from lemon or lime-juice 
follows. Boil the expressed juice for a few 
minutes, and, when cold, strain it through fine 
linen : then add powulered (dialk as long as it pro- 
duces effervescence ; heat the mixture, and .strain as 
before : a quantity of citrate of lime remains upon 
the strainer, which, having been washed with cold 
water, is to be put into a mixture of sulphuric acid 
with 20 parts of water : llic proportion of acid may 
be about equal to that of the chalk employed. In 
the course of 24 hours, the citrate of lime will have 
suffered decomposition, and sulphate of lime is 
formed, which is separated by filtration. The fil- 
tered liquor, by careful evaporation, furnishes crys- 
tallized citric acid. 

The preparation of this acid is carried on by a 
few manufacturers upon an extensive scale ; in dif- 
ferent states of purity, it is employed hy the calico- 
printers, and used for (lomestic consumption. Many 
circumstances which have not here been alluded to, 
are requisite to ensure complete succe ss in the ope- 
ration ; these have been fully described by Mr. 


Parkes, in the third volume of liis Chemical Essay n. 

I The average proportion of citric acid afforded by a 
I gallon of good lemon -juice, is about eight ounces, 
i Dr. Henry states that he has obtained as much as 
I tw^elve ounces. 

Citric acid form.s beautiful crystals, of whici tlie 
primary form is a right rhombic prism. They have a 
a very sour taste, and arc soluble in somew’liat less 
than their own W'eight of water at fib’’, and in half 
their weight at 212 They also dissolve in alcohol. 

M. Tilloy, of Dijon, recommends gooseberries as 
a source of citric acid ; they are bruised, and the 
expres.sed juice is fermenteil, and then distilled to 
obtain the alcohol : the residue i.s saturated by 
chalk, and the washed citrate of limt; decomposed 
hy sulphuric acid : from IbO part.s of gooseberries 
he obtained 10 of alcohol and 1 of acid. 

(’itric acid is sometimes fradulciitly mixed with 
the tartaric : the adulteration may be discovered by 
gradually adding to the acid dissolved in water, a 
> solution of carbonate of potossa, wdiiidi will occa- 
j sion the precipitation of bitartrate of [lotassa, if 
j tartaric acid be present. 

j The crystals of citric acid include a certain pro- 
! portion of water, part of wliiidi may he expelled by 
' heat: in its anhyilraus state, as it exi.sts combined 
j with certain b:i.«es. 

I The cry.slals of citric acid, de,])<v5itcd fiom its 
■ .saturated solution at 212" contain 1 .atom of water. 

' These crystals fuse at a iitth* above 212", into a 
linqiid liquid, witbout loss of weight, and eoucretc 
on cooling into a s' lid transp.'ircnt mass, Tbpcrys- 
i t.'ils which are ol t-rb.ed hy (he f-pontaneous evapo- 
; ration, at comn.on trnqHT.'lures, of a solution of 
citric acid, ditl’ia- in t’oiiipusition from the fo'incr 
, and cont lin r.lar.i': of anhydrou.s acid iind 4 of 
water. Tin sc crv.'^tal.': r.vc permanent at common 
. ieiii])craturcs, hut; wh.oi drii tl at 21 2 ' they cdloresee 
' and lose txactiy half liu ir weight of water. NV'licn 
! any attenqil is mad .* to driva^ off move wati^r by the 
, application of higlier tcniiveralure, tlie acid is itself 
' dvCoinpo.-'('u. 

! 

! ATMOSPHERIC EI.ECTRICITV. 

! 

j ( Rcsaniedjrom /iOfic 3d I, I oh 7., a/id c(uicl'tdcd.J 

j A;rrorft Eorculis . — After (he identity of liglit- 
j ning ami tlie electric fluid v^;!S c.si.ablislird, the 
I expiamdioii of the Aurora Borealis was ea.sy. IMr. 
Dalton gives a spirited description of one, whicli 
appeared on the Idlh of October, 1792. He says, 
“ Tlierc first appeared a dull red light, sulliciently 
strong to read by ; all on a sudden the whole 
hemisphere was covered with streams of light, and 
exhibited such an apjieavance as surjiasses all de- 
scription. Tlic intensity of the light, the prodigious 
number and volatibility of the beams, the grand in- 
termixture of ail the prismatic colors in their utmost 
splendor, variegating the glowing canopy with the 
most luxuriant and enchanting scenery, afforded an 
awful, hut at the same time the most pleasing and 
sublime spectacle in nature. The point to wdiich all 
these beams and flashes tended, was in the magnetic 
meridian, and as near as could be determined IT)' or 
20^ south of the zenith. 'J’he Aurora continued, 
though diminishing in sjdendor for several hour.'J.” 
When the Norlliern lights appear in this country, 
they oecur chiefly in the Spring or Autumn, and 
usually after a period of dry weather. Th«y are 
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seen more rarely in countries near the equator, but | 
are visible almost constantly during the long winters 
in the polar region.^, and with a lustre of which we 
can form but a faint conception. 

In the Shetland Islands they are called “ mevvij 
dancers^" and are the regular attendants of clear 
weather, giving a diversity and tdieerfulness to tin 
long winter nights. In iliidsou’s bay the reful- 
gence of the Aurora is stated to be frequently equal 
to that of the full moon. In the Northern latitudes 
of Norway and Sweden, their brilliancy is so re- 
markable and constant, as to enliven the path of the 
traveller during the whole night. In the N.E. part 
of Siberia, they are also described as moving with 
incredible velocity, and clothing the sky with a most 
brilliantly luminous appearance, resembling a vast 
expanded tent, covered with gold, sapphires, and 
rubies. 

The reasons why this phenomenon has been at- 
tributed to Electrttity, are, IsL That whenever it 
appears, the atmosphere is found replete with the 
electric fluid. 2nd. It equallj% Avith eh'ctricity. 
influences the magnetic needle. It puts on appear- 
ances different from lightning be cause it occurs at a 
considerable altitude above the earth, where of 
eours(’ the air is much rarefied. If this be the ease, 
it will be proper in order to imitate it, that we 
should pass the electric matter through a very rare 
medium ; and this is done with a flask simiiar to 
tlie following. — It may be made of a eommoii oil 
flask, though infinitely more imposing if of four 
times the size; its thicker end has a })ortion of it 
(covered with tin-foil, sufticient, that wlien lu ld by 
the hand, the glass itself may not ])e lonehed. The 
ru'ck titled with a brass eaj) and ball, with a 
ju)infed Avire projecting insi(l(‘ ; tliis ball .should take 
off, and shoAV underneath it a screw, with a valve 
opening outwards, tliat tlie Ha.sk may be partly ex- 
hauste 1 of air. No tin-foil is necessary inside, 
Mhich may l»e also quite dry. 



E .' . — To imitate the aurora boreali.s, imke tlie 
fi sk dry and warm, partly e.\hiiust it of ai •, tlien 
sere.v on the hall, — hold it by the tin-foirof the 
thi< k end, and j)resent the other to a :‘liarg<ni con- 
diu'toi, flashes of a beautiful reddish jmrjile liglit 
will pervade the glass flask exactly similar to the 
phenomenon wished to be imitated. 

1'lie following is a long tube of glass, fixe.d to a 
foot, and furnished with a caj) and hall, and pointed 
wire at top, Avith the valve at the foot. It j.s first 
to lie fixed to an air pump or exhausting syringe, 
and the air partially drawn out; when a s}>ark being 
jiussed through it, by touching the upper ball by a 
A\irc communicating Avith the jirime conductor of 
the machine, it passes down the tube to the foot, 
and, according to the density and quality of this 
medium, so Avill be the color of the fla.shes, AAdiile 
their frequency and brilliancy will depend upon the 
quantity transmitted. 


d 

W 



Fnllhtfi Stars . — AVhenever the idcctrie fluid is 
at a more mofh'rate height, aud in a more eoueeu- 
' traleif form, it, occasions those electrical apjiear- 
' aiiee.s, knoAAuto u.« as falling stars or meteors; tlie.se 
are generally eonsidi red indicative of rain, and not 
j AA'ithout some, cause, inasmuch as rain, hail, .snow ike. 

! are always prodiuaal by any sudden electrical change 
that take.s jilaee. 

They may he imitated by passing a shock through 
: a long <‘.\liausted tube, .similarly eonslrui'ted 1 1 that 
; described and figured above ; hut not exceeding }>all 
i an inch in dianu ter. 

Hain^ Sttoa\ is’c. — It has been saidliy some, that 
the reason rain, ivm falls in drojis, aud still more so, 

. why snow ajqiears in liglit fleecy flakes is owing to 
I electrical repulsion, as i.s soinewluu jiroved by the 
experiment of the e.vjiarmioii of a fleecy feather Avhen 
driven off by an excited tube, aud also by the spun 
sealing-Avax. 

Farthqaahfs . — Earthquakes also have probably 
an eleclrie origin, they have lieen eon.sulered as im- 
mense slioeks passing through the earth ; the eir- 
cuiu.stances in favor of lliis theory are the rajiidity of 
their pas'^age, the convulsive motion AA’hich they oc- 
casion, and that they are always attended by light- 
ning and other electrical appearances. 

P'ivrjf Rain . — Tlius also can Ave in some degree 
explain the fiery rain mentioned in the Scriptures, 
and by various ancient writtTS, certain it is that 
every drtip of rain which falls during a thunder- 
storm is charged with the fluid, and therefore con- 
tributes to divest the storm of its fury. 

VVatc.r.sptjai . — The watcr-spout, that wonderful 
and terrific object, is too easily ex]>hiin(:d by electric 
attraction, to leave any doubt that its cause is a 
highly charged state of tlie air, and avc are confirmed 
j in this conclusion, by the means taken to dispense 
it, which is by firing cannon and pointing sharp 
weapons at it. 
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What the water-si)Out is at sea, the 
whillwin'l is on land, a current of the dectric fluid 
passing along and carrying with it the hght bodies 
II passes over. If the currents orcolumns of electric 
mitter fall upon a surface of the earth, covered by 
min-conducting substances, such as the scorched 
sands of Africa, the sands arc elevated, moving 
along with the wind, and constituting what are 

called the. 7 n(mn(/ pillara mud uj the Dosnt, I 
those burning climes, the air is so dry and ut the 
same time insulated from tlie earth, by the paichcd 
sand, that large tracts of electric matter move almost 
in a T)ure uncombined state, appearing like a blush 
in the heavens and producing all the effects of a 
deprivation of air, by suffocating ^'^^/’y ^imal ex- 
posed to their influence. The Camel, the Drome- 
dary, and the Ostrich, instinclively bury the nose in 
the sand, and the travellers in the ill-fated caravan, 
fall flat upon their faces to avoid being immersed 
in the elei'tric fluid. In this state it occasions such 
combinations and decompositions that its effects are 
felt even across the Mediterranean as tar as the 
shores of Italy, forming the Sirocco ot Volney, and 
the Simoon of Bruce. 

The foregoing is a synopsis, rather than an ex- 
planation of the natural eflects of electrical agency— 
nor is it, in the very limited manner in which it has 
been described, to be considered wholly proved, that 
carthqiuikt-s and falling meteors, are attributable to 
this active iiower,— on the contrary, the whole sub- 
icet needs rellei^tion, and close comparison ot cir- 
cumstances and effects— and which perhaps a future 
opiiortunity, will be allowed us to consider and to 
explain. 


C11EMK’/\L ELEMENTS. 


HYDROGEN. I 

l lYnTioGKN was first obtained pure by Mr. (‘aven- 
di.slwln l/tJb. It is a colorless gas, pennauently 
einstic, without taste, and when ])erlcctly pure, 
without smell. It is the lightest body known, being 
sixteen times lighter than oxygeii, or thirteen tinu^s 
lighter than atmosjiheric air, its specific gravity 
being O'OOfll, and 100 cubic inches of it wcigliing 
2‘llH grains. It cannot support combustion or 
respiration ; but is itself in an eminent degree iii- 
flanimable, requiring, however, oxygen to support 
the coinbustiori ; it may be set lire to liy any mate- 
rial made red hot, its explodes when mixed with 
oxygen or the atmosjdierie air, forming water, and 
its heat when burning is greater than that of any 
other material. 

Ex. 1 . — To prom re Hydrogen from Iron, Snl- 
phuric Acid, and Water. — I’ut info a wine bottle, 
a few iron nails, add some w'uter, and then sulpburic 
acid, e(pial in quantity to one fourtli of the water ; 
the iron nails will in a minute or two be covered 
with bubbles of gas, which will rise to the toj» of 
the vessel. Hold a candle near the gas as it passes 
away from the mouth of the bottle, and by its taking 
fire it will be known to be oxygen. It may be col- 
lected either with a bent tube passing under the 
shelf of the pneumatic trough, or by a bladder fas- 
tened to the mouth of the bottle. (See Cut.) 

In this experiment the water is decomposed, its 
oxygen unites with the metal as it is acted upon by 
tlie acid, and the other constituent of the water, 
viz. hydrogen, being light, escapes upwards. One 
ounce of iron yields 782 cubic inches of gas. 



K.r. 2 . — To procMre Hydrogen from Zinc, Snl- 
2 ! h uric Acid, and Wafer . — Use some pieces of zinc, 
cut small, instead of the iron in the last experiment, 
and a tolerably pure hydrogen will be rapidly libe- 
rated — it may be collected as before. This gas is 
often called hydrozincic gas, it holding minute 
portions of zinc suspended in it. One ounce of 
zinc yields G7G inches of gas. It is produced more 
rapidly in this manner than in the former. 

Ex.ii. — To procure Hydrogen f rom. Water . — Pass 
an iron lube, or gun barrel, open at both ends, 
through a fire. Make it red liot, and 1o one end 
fasten a retort holding ^vater— make this water hot, 
by a lighted lamp being placed under the retort, so 
that the stiumi may pass ihroiigli tlie red Jiut iron 
lube. In this transit it will bij decomposed, the 
oxygen being absorlM'd by tlm iron, ri'iidoving that 
an oxyde, while tlu-. hydrogi'ii glasses thvougli, and 
may be colleetc!! at the other end of the tube, 
whi(di ought to dip under the surface of water, 
that tlie gas may be cooled and purified. 



jTiV. — A purct'iain tube, filled wdtb ignU(‘d 
I'liarcoal, will no less decompose water, liberating 
the hydrogen ; but in this experiment, carbonic 
acid gas arising from th(' charcoal, also passi's over 
and thus containiiuitos tlu* gas, until by long con- 
tact with water, tlic carbonic acid is absorbed, and 
tlu* hydrogen remains. 

E v, Destrartive to Animal Life . — Drop a 
.small animal into a jar of hydrogen, and it will be 
instantly deprived uf life. 'This ap])ears to arise 
not from any deleterious property ot the gas, but 
merely owing to the non-existence of oxygen, as 
mixtures of hydrogen and oxygen are respirable. 

Ex. (). — EJf’vct on the Voice, when Inhaled.— 
Fasten a large month piece or wide tube to a 
bladder, blb'd with hydrogen gas, put it to the 
mouth, and stopi>ing the nostrils, inhale only the 
hydrogen, aiul the voice w’ill become shrill, and 
then he e.om])lelely lost for a short time. This is 
supposed to arise, because on account of the ex- 
treme tenuity and lightness of the gas, it has nut 
siiflieieiit moment iiiii to effect the organ of sound. 

y .^Gilding SUh, Ivory, Sgc. , by Hydrogen.— 
Immerse a piece of white satin, silk, or ivory, in a 
strong sol lit ion of lutro-uuiriate of gold. While this 
, substance is still wet, imm(?rse it in a jar of hydro- 
I gen gas, it will after some time be covered by a 
complete coat of gold. The hydrogen in this cx- 
1 x’^'rtmciit decomposes the oxyde of gold, which is 
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the base of the salt, appropriating to itself the 
oxygen, and suffering the gold to be deposited in a 
metallic state. 

Ex. 8 . — Producing Gilt Flowers^ on Silk 
or /wory. — The foregoing experiment may be 
varied as follows ; paint flowers, &c., on the silk, 
■wdlh the nitro-muriatc of gold, and the aid of a 
very flue camel-hair pencil. Hold the silk thus 
painted, over the bottle in which hydrogen is being 
liberated ; in a short time, the flowers will shine 
with considerable brilliancy, and will not tarnish 
upon exposure to the air. The thickness of the 
coating of gold is not more than the 10 inillioiith 
part of an inch. 

Ex. 9 . — Silvering hy Hydrogen. — Immerse a 
white silk ribbon, in a solution of nitrate of silver, 
and while w'et, expose it to a stream of hydrogen. 
The silver will be reduced to a metallic state on 
the silk. This may be varied, as in the preceding 
experiment. The same efl’ect takes place with 
platinum, but not ^with any of the other metals, 
because all the others hold the oxygen contained in 
their oxydes, too tenaciously fur hydrogen to de- 
compose them, 

Ex, 10 . — Injiammability of Hydrogen . — To the 
mouth of the bottle, in which the gas is generating 
(as in experiments 1 and 2,) fit a cork which has 
a tobacco pipe stem passing through it. The gas 
will pass through the pipe, and may be inflamed at 
the top, forming what has been called the philoso- 
phical candle. 

Ex. 11.— Hold over the bottle in which the gas 
is forming, a long tube, stopped at the upper end, 
which will soon be filled with the gas; wrap a 
handkerchief round this bottle, merely to defend 
the hand, and without turning it up, — that is still 
with its open end downwards. Set fire to the con- 
tents, a dull explosion lakes place, and the hydro- 
gen will be seen to burn away slowly, upwards, 
as each part when consumed, permits the air to 
come in contict with the next. 

Ex. 12. — Hydrogen Soap Bubbles. — BIoav some 
soap bubbles, filling them from a bladder of hy- 
drogen, furnished with a brass pipe ; they wdll 
ascend rapidly to the ceiling; if they are inter- 
cepted in their course by a lighted candle, they will 
explode with a dull report, and a flash of yellow^ 
light. 



Ex.l^. — Oxygen necessary fo its Inflammation. 
— Let a shred of potassium, fall into a bottle con- 
taining only hydrogen, and a little water, and the 
gas will not take fire. This may easily be tried in 
the bottle in which hydrogen is being formed, (as 
in experiment 1 and 2,) but if a portion of common 
air be present, explosion ensues, therefore great 
caution is necessary in performing the experiment. 

Ex. 14 . — Hot a supporter of Combustion . — Into 
a jar of hydrogen, immerse suddenly a lighted 
taper, and although the gas itself will be inflamed, 
the flame of the taper will be extinguished, and by 
no methods can it be thrust down into the gas, and 
remain alight, showing that though combustible, 
hydrogen is not a supporter of combustion. 

Ex. 15 . — Oxygen appears to Burn . — Fasten to 
the top of a bottle, where hydrogen gas arises, a 
tuba of glass, shaped like a syphon, one leg of 


which may be about an inch or an inch and a half 
in diameter ; place this tube so that this leg may 
hang down, parallel to the bottle, so that the gas 
can only issue into the atmosphere at the lower 
end, w'hcre being lighted, it wdll, if the gas be 
abundant, continue to burn quietly without the 
flame ascending into the tube itself; while thus 
burning, thrust into the flame, and through it into 
the body of the gas above, a fine tube from which 
oxygen is issuing very slowly, the jet of oxygen 
will appear to burst into flame immediately it 
comes near, and to burn in the midst of the hy- 
drogen. 



This is a very singular experiment, and it would 
appear as if the oxygen were the combustible, and 
the hydrogen the su]>portcr of the combustion ; but 
the fact is, that hydrogen burns in the midst of 
hydrogen, without inflaming that around it, the 
combustion being .supported only where it meets 
with the oxygmi, thus it burns in a film of exactly 
the shape of the jets issuing into it. If the jet of 
oxygen be not extremtdy minute, an explosive 
mixture of the two gases is very liable to be formed. 

Ex. 16 . — Effect of Water on Burning Houses . — 
Water thrown upon a house when on lire, if notin 
over-powering quantity adds to the mischief as 
the great heat decomposes it ; its oxygen and ky- 
drogen both aiding the combustion. 

Ex. 17 . — Light and Heat of Inflamed Hydrogen. 
— In the above experiments, where hydrogen 
burns, the flame is blueish or yellowish, and so 
faint, as in daylight to be scarcely visible; it is 
however intensely hot. To test this, hold a fine rod 
of glass to the point of the flame, and it instantly 
becomes red hot, and may be blown or beat to any 
shape ; a candle, piece of paper, &c., instantly 
takes light if held to the fine jet issuing from the 
light bottle in the last experiment. 

( To be conthined.) 


VARNISHING. 

There is no art which adds so much to the in- 
crease of beauty of manufactured articles as 
varnishing, if we remember, that every liquid 
which communicates a permanent gloss to the 
article it is w’ashed over with is a varnish, and that 
therefore lackering, waxing, French polishing, the 
laying on of glazes, and many other processes, are 
but modifications of the art of varnishing, its ex- 
tent, and general application, will be apparent. 

Varnishes are made by dissolving certain of the 
gums and resins in oil, turpentine or alcohol, and 
according to which of the menstrua is employed, 
so the varnish is called oil varnish, turpentine var- 
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nish, and spirit 'Vltrnish. The former kind has the 
strongest body, the last dry the quickest. 

The following are the modes of preparation of 
some of the most useful kinds, with the purposes 
to which they are generally applied. 

To make Varniehes for Violins^ ^c. — To a gallon 
of rectified spirit of wine, add six ounces of gum 
sandarac, three ounces of gum mastich, and half 
a pint of turpentine varnish. Put the whole into 
a tin can, which keep in a warm place, frequently 
shaking it, for twelve days, until it is dissolved, 
then strain, and keep it for use. 

To make Catmtchouc Varnish. 

16 oz. of caoutchouc, or elastic resin. 

16 oz. boiled linseed oil, and 

16 oz. of essence of turpentine: 

Cut the caoutchouc into thin slips, and put them 
into a mattrass placed in a very hot sand-bath. 
When the matter is liquified, add the linseed oil 
in a state of ebullition, and then the essence warm. 
When the varnish has lost a great part of its heat, 
strain it through a piece of linen, and preserve it 
in a wide-mouthed bottle. This variiisli dries very 
slowly, a fault which is owing to the peculiar na- 
ture of the caoutchouc. 

The invention of air balloons led to the idea of 
applying ca(mtchouc to the composition of varnish. 
It was necessary to have a varnish which should 
unite great pliability and consistence. No varnish 
seemed capable of corresponding to these views, 
except that of caoutchouc, but the desiccation of it 
is exceedingly tedious. 

To make pliable Varnish for Take 

any quantity of caoutchouc, as ten or twelve 
ounces, cut it into small bits Avith a pair of scissors, 
and put a strong iron ladle, (such as that in which 
painters, plumbers, or glaziers melt their lead) 
over a common pit-coal or other fire ; Avhich must 
be gentle, glowing, and without smoke. When the 
ladle is hot, put a single bit into it: if black 
smoke issues, it will presently fiamc and disappear, 
or it will evaporate without flame ; the ladle is 
then too hot. When the ladle is less hot, put in a 
second bit, which will produce a white smoke ; 
this Avhitc smoke will continue during the opera- 
tion, .and evaporate the caoutchouc ; tlierefore no 
time is to be lost, but little bits are to be put in, a 
few at a time, till the whole are melted ; it should 
be continually and gently stirred with an iron or 
brass spoon. The instant the smoke t-hanges from j 
Avhitc to black, take off the ladle, or the whole 
will break out into a violent fiamc, or be spoiled, 
or lost. Caro must be taken that no water be 
added, a few dro])S only of avIucIi avouIcI, on ac- 
count of its expansibility, make it boil over furi- 
ously and Avith great noise ; at this period of the 
process, 2 pounds or 1 quart of the best drying oil 
is to be put into the melted caoutchouc, and stirred 
till hot, and the whole poured into a glazed vessel 
through a coarse gauze, or Avire sieve. When 
settled and clear, which will be in a few minutes, 
it is fit for use, cither hot or cold. 

The silk sheuld be always stretched horizontally 
by pins or ttfnter-hooks on frames : (the gi'cater 
they are in length the better,) and the varnish 
poured on cold in hot weather^ and hot in cold- 
weather, It is perhaps best always to lay it on 
when cold. Tlie art of laying it on properly con- 
sists in making no intestine motion in the varnish, 
which would create minute bubbles, therefore 
brushes of every kind are improper, as each bubble 
breaks in drying, and forms a small hole, through 
which the air Avill transpire. 


Varnish for Watch-Cases j in imitation of Tor- 
toise-shell. 

6 oz. of copal of an amber color, 

1^ oz. Venice turpentine, 

24 oz. prepared linseed oil, and 
6 oz. essence of turpentine. ^ 

It is customary to place the turpentine over the 
copal, reduced to small fragments, in the bottom of 
an earthen or metal vessel, or in a mattrass exposed 
to such a heat as to liquefy the copal; but it is 
more advantageous to liquefy the latter alone, to 
add the oil in a state of ebullition, then the tur- 
pentine liquefied, and in the last place, the essence. 
If the varnish is too thick, some essence may be 
added. The latter liquor is a regulator for the 
consistence in the hands of an artist. 

To make a Colorless Copal Farm's^.— -As all 
copal is not fit for this purpose, in order to ascer- 
tain such pieces as arc good, each must be taken 
separately, and a single drop of pure essential oil 
of rosemary, not altered by keeping, must be let 
fall on it. Those pieces which soften at the part 
that imbibes the oil are good ; reduce them to 
I powder, which sift through a very fine hair-seive, 
jind put it into a glass, on the bottom of which it 
must not lie more than a finger’s breadth thick. 
Pour upon it essence of rosemary to a similar 
height ; stir the Avholc for a few minutes, when the 
copal will dissolve into a viscous fluid. Let it 
I stand for two hourfs, and then pour gently on it two 
i or three drops of very pure alcohol, which distri- 
[ butc over the oily mass, by inclining the bottle in 
diftcrent directions with a very gentle motion. 
Repeat this operation by little and little, till the 
incorporation is effected, and the varnish reduced 
to a proper degree of fluidity. It must then be 
left to stand a few days, anrl, Avhen very clear, be 
decanted ofl’. This varnish, thus made without 
heat, may be applied with equal success, to paste- 
board, Avood, and metals, and takes a better polish 
than any other. It may be used on paintings, the 
beauty of which it greatly heightens. 

Gold-colored Copal Varnish. 

1 oz. copal in powder, 

2 oz. essential oil of lavender, and 
6 oz, essence of turpentine. 

Put the essential oil of lavender into a mattrass 
of a proper size, placed on a sand-bath heated by 
an Argand’s lamp, or over a moderate coal-fire. 
Add to the oil Avhilo very AA'arm, and at several 
times, the copal powder, and stir the mixture witli 
a stick of Avliito AA'ood, rounded at the end. When 
the copal has entirely disappeared, aad at three 
diflerent times the essence almost in a state of 
elmllitioii, and keep continually stirring the mix- 
ture. When the solution is completed, the result 
will be a varnish of a gold color, exceedingly 
durable and brilliant, but less drying than the 
preceding. 

Camphorated Copal Varnish. — This varnish is 
destined for articles which require durability, 
pliableness and transparency, such as the varnished 
wire-gauze, used in ships instead of glass. 

2 oz. of pulverized copal, 

6 02 . of essential oil of lavender, 
of an oz. of camphor, and 
essence of turpentine, a sufficient quan- 
tity, according to the consistence re- 
quired to be given to the varnish. 

Put into a phial of thin glass, or into a small 
mattrass, the essential oil of lavender and the cam- 
phor, and place the mixture on a moderately open 
fire, to bring the oil and the camphor to a slight 
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state of ebullition ; then add the copal powder in 
small portions, which must l)e renewed as they 
disappear in the liquid. Favor the solution, by 
continually stirring it with a stick of white wood ; 
and when the copal is incorporated with the oil, 
add the essence of turpentine boiling : but care must 
be taken to pour in, at first, only a small portion. 

This varnish is little colored, and by rest it ac- 
quires a transparency which, united to the solidity 
observed in almost every kind of copal varnishes, 
rend CIS it fit to be applied with great success in 
many caacs, and particularly in the ingenious in- 
veiitioii of substituting varnished metallic gauze 
in the room of Muscovy talc, a kind of mica, in 
large hiininfc, used for the cabin windows of ships, 
as presenting more resistance to the concussion of 
the air during the firing of the guns. Varnished 
metallic gauze of this kind is manufactured at i 
Itouen. 

Ethereal Copal Varnish, 

5 oz. of‘.4ml)crry copal, and 
2 oz. of ether. 

Reduce the copal to a very fine powder, and in- 
troduce it by small portions into the flask which 
contains tlie ether ; close the flask with a glass or 
cork stojiper, and Jiaving shaken the mixture for 
half an hour, leave it at rest till tlie next morning. 

In shaking the flask, if the sides become covered 
Avith small undulations, and if the liquor be not 
exceedingly clear, the solution is not complete. In 
this case, add a little ether, and leave the mixture 
at rest. Tlic varnish is of a light lemon color. 
The largest quantity of copal united to ether may 
be a fourth, and the least a fifth. 'J'lie use of copal ; 
A'aniish made with ether seems, by the expense 
attending it, to be confined to repairing those j 
accidents which freijuor.tly hapi)eii to the enamel , 
of toys, as it will supply the place of glass to tlui j 
colored varnishes enipl(*yed for mending fractnre.s, | 
or to restoring the smooth siiifaec of paintings j 
which have been cracked and shattered. 

(To he continued.) 

MISCELLANIES. 

Consumption of Smohe. — Mr. Kodda has pa- 
tented a means of consuming smoke, hy means of 
parting off a portion of the back of a furnace 
with fire-brick, so that when the coal has b-cii 
coked in the forepart, it is thrust into the hinder 
division ; and the smoke from the frcvdy-suiqilied 
coal being made to pas.s over the incaudesetmt 
coked fuel, is eonsiimed. The principal merit of 
this invention is its simplicity ; consisting merely 
of a few fire-bricks, which may be placcil in any j 
furnace without expensive alteration. i 

Large Sheet of Paper — Tliere has been lately i 
sent from the manufactory at Colinton, a single 
sheetof paper, weighing 5311 pounds, and measuring 
upw’ards of a mile ami a hall in length ; the 
breadth being only 50 inches. Were a ream of 
paper composed of similar sheets made, it wouhl 
weigh 266,5000 pounds, or upwards of 123 tons. 

Mikrotypopurogenelion, — Take a page, or any 
other definite portion of printed paper, cut it into 
two pieces, note the of the type, and place one 
piece aside as the muster or test. Thrust the other 
piece between the bars of a lighted grate, or ignite 
ii in any other manner which may be preferred ; 
place it gently on the hearth, and let it burn away, 
till entirely consumed. Take up the paper so 
charred carefully, and, holding it to a good light, 
the size of the print, which is perfectly legible, 
will be found to have become considerably reduced, 


while the sharpness, or purity .of the impression, 
will have been singularly increased. 

The Irish Gold Mines — It appears from the Irish 
papers, tha! government have given their sanction 
to the working of those mines, which have at various 
times excited the attention of mining adventurers ; 
and we are led to believe, from information which 
we have received, that gold may be calculated 
upon being found in quantity. The gold district 
extends over a space of ten square miles, in a half 
circle, round the Croghan mountain; and gold has 
been found in the streams flowing from the different 
springs which this district gives rise to. Every 
flood carries down some portion to what is called 
the common stream, whither the peasantry used to 
assemble to gather what they could. Large piece's 
of magnetic ore, and other substances, have been 
found, denoting the extraordinary metalliferous 
jiropcrties of the country ; and the analogy Avhieh 
they hear to the gold country of South America is 
remarkable. This work is now in progress, but 
whether it he the intention of the parties to work 
it singly, or as a joint-stock concern, Ave know not. 
(fold is now, Ave arc given to understand, being 
raised, and the Avork of discovery in progress. — 
Mining Jouriial. 

QUERIES FROM VOI. I. 

H!) — How arc moist water colors niaile ? 

141) — What is Fowler's green paint, and how prepared ? 

11)0 — Ilow are animul skeletons prepared anil bleached ’ 
HU — How are work-boxes, &c., japanned ? 

K’,;— How are turkey s-maw balloons pn'pared ? 
lf,s — How are Bath bricks made? 

171 — How are artificial eyes made? 

I7 l — How are steel pens remlered ])ermanently blue ? 

17. ') — What is there in the juice of the lemon, &c.. which, 
used as a .sympathetic ink, causes it to appear dark when 
scorehed hy fire ? 

180 — Wliat i.s the cause of heat, ignition, and radiation-? 

QUERIES. 

18. ') — What is harness polish, and its preparation''* 

18<) — How is printing in gold perfonned ? Also, the ma 
terials for colored printing inks ? 

187 — How is the thunder, lightning, rain, hail, and wind 
of the theatres produced ? 

188 — What is tJie best fly net for entomological purposes? 

189 — How are insects in cabinets ficst preserved ? 

190 — Does moonlight act in any way upon vegetation ? 

191 — What is the process of cleaning furs ? 

192 — Wlial causes the dilTerent colors in the flame of a 
candle ? 

193 — How and of what material are Meersham pipes made? 
19-1 — How are the coinnioii cake water colors made ? 

CORRESPONDENTS. 

Indian IU.hiifu. — I n the patent Indian ruliber notliing is 
mixed with ll)c genuine article It i.s very fhflicult. if not 
impo.sRihle. to adulterate caoutchouc, though it vares much 
in quality. 

Fcknacks we will bear in mind. 

I’nn.o-ciiKMicrs. — No doubt you are rorrect as to the lime 
and cliarcoal. 

A Da»|{[.vr in CiiKMisTRy.— The article he alludes to is in 
preparation. 

J. BiKcifi.Y. — See Oxygen in last volume, and Hydrogen in 
present number. 

J. W. B. — Put the painting doAvn on a flat surface, and glue a 
piece of thincanva.H upon the back of it, or merely vyasliing 
the b.'ick of it with glue and treaide will be beneficial. 

W. W. — J. B. A. — are referred to Vol. I. 

J WiLso.N. — We shall certainly adopt hl.s suggestion, and give 
the dimensions and materials of such instriiment.s as we 
describe, where necessary for the amutenr. 
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One of tlie most useful appeiidaprs to an amateur’s 
lathe is the Eccentric Chuck. Its particular pro- 
perties are to enable the turner to alter the centre 
of his work at pleasure, thus the work produced 
exhibits a beautiful intermixture of circular lines, 
or ornaments, and which cannot be produced by a 
•omroon chuck. To illustrate this the two following 
•uts exhibit the properties of the common and the 
••centric chuck. 



In the above, the various lines are all around the 
name centre, and consctjuently of diflerent sizes 
throughout, (their size and distance from each 
other depends upon the position of the tool, and 
not upon the chuck.) In tiie next illustration, there 
■re three groups of equal sized circles, h ut each one 
in every group is from a different centre, not 
any one of them agreeing witii the centre of the 
whole, though the groups are resj>c<.tively equi- 
distant from it. In the innermost group are six 
•ircles, in the centre one 48, and in the outer row 
32. 



The next illustration shows groups of concentric 
eirrles, made around certain points, and also other 
circles cither free from each other, or just touching. 
This also is easily performed by the eccentric 
chuck, though it is impossible to do so by means of 
• common and simple one. 



The description of the chuck which permits such 
alteration of adjustment as to occasion this eccen- 
tricity, is as follows : 

Fig. 1, is a representation of the eccentric chuck, 
seen when looking at its face ; fig. 2, shows the 
same apparatus, seen sideways. The same letters 
refer to both. 

I A A is a plate of brass, a quarter of an inch or 
' more in thickness, having a screw at the back of it, 
seen at O. in fig. 2, by which it is screwed on to 
the mandril of the lathe, in the same manner as any 
other chuck would be. B B are two slides of steel, 
screwed down to the surface of A A, by two screws 
in each, the holes that admit the screws through 
B B being a little oval, in order that the slides may 
be adjusted, so that they may always pass equably 
against the inner slider D, and be perfectly parallel 
to each other. To preserve them in their proper 
position when once fixed, there are four screws, 
C C (’ C, which screw into four studs, left promi- 
nently standing upon the face of A, or else as is 
more usually the case, the sides of A A which pro- 
ject beyond the slides B B, are cut off, and then 
j tile screws C C C C, are fixed in the sides of A, the 
' prominent heads of them only bearing against B B. 
D is a plate of brass, which is made to slide 
smoothly between B B ; it has upon the centre of 
it a wheel divided usually into 96 teeth, with a 
spring detent or cliek, as seen at G and H. This 
u heel passes througli the plate D, and is so fastened 
that it is free to move round, and yet not out of its 
I place, sideways, and above all things, so that it will 
! not shake in its bed or bearings. The front of the 
; toothed wheel has also a screw upon it, of the same 
' thread as that of the mandjil, seen in shadow at E, 

1 to which any of the usual common chucks are to be 
attached. The circular adjustments of the toothed 
vliec! will he evident from the mere inspection of 
the figure. The lateral motion of the sliding piece 
1), is occasioned by a screw towards the side as 
represented at 1. This screw is made with a thread 
of about 20 turns to the inch : it is turned round 
at the s(jiiare extremity 1, by means either of the 
thumb and finger, or a small handle to be taken off 
and on at each adjustment. The screw is also 
furnished with a nlierometer head divided into ten 
parts, for the sake of such minute alterations as 
may be necessary, a stud F, shows the proportion of 
the screw passed over ; also the wheel E, is num- 
bered as every twelve teeth, by the figures 12, 24, 

I 36, &c., uj) to 96. 

When the screw I is in one position, the rcrew E 
exactly corresponds to the centre of the lathe, and 
all the circles made are concentric, as in illustration 
the first. — If the tool be set to an extremely small 
distance from the centre it will make a small circle, 
at a greater distance a larger circle, and so on. 
Now supposing it be set so as cut the size of the 
smallest circle in example 3, and the screw I be 
turned once round, it would push the work out of 
the former centre, and a new one would be formed, 
making one of the circles in the inner row, of ex- 
ample 3, suftering the same adjustment of I to 
continue, turn the wheel E roundf 12 teeth, and 
make a second circle, turn it 12 more teeth, and it 
will make a third circle equi-distant and of equal 
size to the first, thus making eight circles, which as 
is seen will touch one another. In the same 
manner all the others are made. If the tool 
be BO adjusted as to make a large circle, as in 
the three groups of example 2, the cirolas will 
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overlap each other. If the tool be allowed to cut 
deepf and placed exactly in the centre, it acts 
as a drill and cuts a white dot, as in the larger 
example below. The tools employed for this kind 
of work, as well as the small slide rest necessary 
for their adjustment, we shall prepare an article 


upon, and explain more fully the nature and 
management of eccentric work. 

The following is given as a general illustration of 
the character of it, which however may be moditied 
and varied without end. 



PHOSPHORIC METEORS. 

Some attribute that luminous appearance which 
goes by the name of Ignis Fatuus to putrefaction. 
It is observed in boggy places, and near rivers, 
though scfmetimes also in dry places, lly its ap- 
pearance, benighted travellers are said to have been 
sometimes misled into marshy places, bogs, and 
quagmires, taking the light which they saw before 
them for a candle at a distance. From this seem- 
ingly mischievous property it has been thought, by 
the vulgar, to be a spirit of a malignant nature, 
accordingly, Will’With~a-wispy or Jack-with-a-ian- 
thorn ; for the same reason also it probably had its 
Latin name, Ignis Fatuus. 

This kind of light is said to be frequent about 
burying places and dung hills. Some countries are 
also remarkable for it, as about Bologna, in Italy ; 
and some parts of Spain and Ethiopia. Dr. Shaw, 
in his Travels to the Holy Land, says, that it ap- 
peared in the valleys of Mount Ephraim, and 
attended him and his company for more than an 
hour. Sometimes it would appear globular, or in 
the shape of the flame of a candle — at others, it 
would spread to such a degree, as to involve the 
whole company in a pale inoffensive light, then 
contract itself, and suddenly disappear ; but in less 
than a minute would appear again ; sometimes run- 
ning swiftly along, it would expand itself at certain 
intervals, over more than two or three acres of the 
adjacent mountains. The atmosphere, from the 
beginning of the evening, had been remarkably 
thick and hazy ; and the dew, as they felt it on the 
bridles of their horses, was very clammy and 
unetnous. 


Lights, resembling the ignis fatuus, we some- 
times to be met witli at sea, skipping about the 
masts and rigging of ships ; and Dr. Shaw informs 
us, that he has seen these in such weather as that 
just mentioned, when he saw the ignis fatuus in 
Palestine. Similar appearances have been observed 
in various other sitftations ; and we are told of one 
which appeared about the bed of a woman in Milan, 
surrounding it, as well as htT body, entirely. This 
light fled from the hand which approached it ; but 
was, at length, entirely dispersed by the motion of 
the air. 

These meteors arc now considered as real exha- 
lations from the earth, j)roriuced by gas, vapour, 
or some other attenuated substance, emanating* 
from vegetable, animal, or mineral materials ; and 
combined with the matter of light or heat, or both. 
Instead of being dense or solid, they are uniformly 
rare and subtle ; and, instead of originating in the 
loftiest regions of the atmosphere, or beyond its 
range, are generated, for the greater part, in low 
marshy plains or valleys. To the fearful and super- 
stitious they are a source of terror. 

In Italy, in the Bolognese territory, they arc se 
frequent, in the morassy ground.^, that they are to 
be seen every night; some of them affording as 
much light as a kindled torch, and others not being 
larger than the flame of a candle, but all of them 
so luminous as to shed a lustre on the surrounding 
objects. They are constontly in motion ; but this 
motion is various and uncertain. They sometimes 
rise, and at others sink, occasionally disappearing 
of a sudden, and appearing again in an instant ia 
some other place. They usually hover about six 


12 


MAGAZINE OF SCIENCE. 


ff.et from the ground, differing both in figure and 
size, and spreading out and contracting themselves, 
alternately. ISoniclinies they break, to appearance, 
into two ])arts ; soon after uniting again in om.* 
body ; and at intervals float like waves, letting fall 
portions of igiiiti d matter, like s])arks from a fire. 
They are more frequently observed in winter thnti 
in summer, and cast the stroiiijest light in rainy and 
moist weather. They exist mostly on the banks of 
brooks and rivers, and in morasses ; but are like- 
wise seen on elevated grounds, where they arc, 
however, of a comparatively diminutive size. 

In the month of March 1728, a traveller being 
in a mountainous road, about 10 miles south of 
Bonania, perceivetl, as he approached the river 
Rioverde, between eight and nine in the evening, a 
light shining very brightly on some stones which 
lay on the banks. It was elevated about two feet 
above them ; its figure describing a paraileIopi])ed, 
more than a foot in le.ugtli, and about six inches 
high, its longest side lying })arallel to the horizon. 
Its light was so strong \hat h<^ could distinguish hy 
it, very plainly, a part of a neighhourinu hedge, and 
the water in tlie river. f)n a near approacli, it 
changed from a bright rerl to a yellowish color ; and 
on drawing still nearer became pale ; Iml when the 
observer reached the s)ioi it vanished. On his 
stepping back l\e not only saw it again, but found 
that the farther he receded, the stronger and more 
luminous it became. This light was afterwards 
seen severai times, both in spring and autumn, 
precisely at the same .spot, and j)reserving the same 
shajie. 

On the 12th of December, 177fi, several very 
remarkable ignes fatui were observed on the road 
to Brornsgrove, five miles from Birmingham, a 
little before day -light. A great number of these 
liglits were playing in an adjaemt field, in different 
directions; fVom some of which, suddenly sprang 
lip bnglit branches of light, resembling the explosion 
of a rocliet, filled with many brilliant stars. In the 
case of the latter, the discliarge was supposed to be 
iipumd or vertical, instead of* taking the usual 
direction. The hedge, and tlie trees on each side, 
W’vre strongly illuminated. This ajijicarancc con- 
tinued a few seconds only, when the ignes fatui 
played as before. Tdie spectator was not sufficiently 
near to observe whether the apparent explosions 
were attended with any report. 

In the month of December, lfi93, between the 
24th' and .‘10th, a fiery exlialation, without doubt 
generated in the same way with the meteors de- 
scribed above, set fire to sixteen ricks of hay, and 
two liarus filled with corn and hay, at the village of 
Dartetrh, in Pembrokeshire. It had frequently 
been seen before, proceeding from the sea, and in 
these instances lasted for a fortnight, or three 
weeks. It not only fired the hay, but poisoned the 
grass, for the extent of a mile, so as to induce a 
distemper among the cattle. It was a weak blue 
flame, easily extinguished, and did not in the least 
bum any of the men who interposed their endea- 
vours to save the hay ; although they ventured, 
not only close to it, but sometimes into it. All the 
damage sustained happened, constantly, in tlie 
night. 

Belonging to this class of meteors is the firaco 
volans, a fiery exhalation, frequent in marshy and 
cold countries. It is most common in summer; 
and, although principally seen playing near the 
banks of rivers, or in boggy places ; stlU it some- 


times mounts up to a considerable height in the air, 
to the no small terror of the amazed beholders. Its 
fipjiearanee is that of an oblong, sometimes roundish 
fiery body, with a long tail. It is entirely harmless, 
j frequently sticking to the hands and clothes of 
s])eelators, without doing them the least injury.- 
Tliat curious jihenomenon, observed by Humboldt, 
ill fSouth America, called the lantern of Maracaybo, 
is, undoubtedly, analogous to those meteors we 
have been describing. 


To the Editor of the Magazine of Science. 
Siu. — I road with great pleasure an article, in No. 
48, of your excellent Magazine, on the oxy- 
hydrogen blow-pijie invented by Mr. (luriicy. 
Truly h(! is wiu’lhy of great praise for having put 
into the hand of the experimentalist so ])owcrfiil an 
I agent as the (lame of the mixed gases. Por this 
purpose Dr. (’larkc had some yiuars Indore invented 
the coiiipressioii blow-pipe, tin^ risk in using it xvas 
learliil .as praidieaUy to forbid its adoption, 
j But however vast a stiide was made in tin; eon- 
I stnn-tioii of .Mr. (iuriiey’s instrument over the 
' foniier jtlaii, room xvas still hd'l i’ur fuiilim* im- 
j juoveinenl ; for in using this hlow-pipe, if the 
j prt'ssiue on the bladder be irregular, the llame is 
; apt to reee(l(! through the eliambev of wire gauze 
ami asbestos, ami blow out tin; cork of llic water 
cistorn ; which clrcumstaDce though unattemled 
with d.inger is .snllicicntly aiiiioyiiig to render an 
iniproveiiKMit (h*siral)le. fiiis is in a great measure 
renuidieil by the jet shown in 

Pi(/. 1 . 


. which was invented by Mr Hemmings. It con- 
! sists of a cylimh’r about M indies long hnd f of 
i ail inch in diameter, with ,i screw at one end to 
' attach the bag or bladder eoiitaiiiirg tlie mixed 
i gases, and a jet at tin* oilier end, tbrongh which 
. the gases issue and are burnt. 4'he cylinder G is 
j lillcd with exceedingly fuie brass win* cut into 
lengths, and ma'b* up into a bumlle, ami then 
fu’ced intn tin* laoly so as to occupy the wliolc of 
the interior, d lie gas which ('liters is obliged to 
' pass through the ea])illary jiassages formed be- 
tween the \vir(.*s, which in ordinary eases is Guffi- 
eieiit to prevent the llame from returning. But 
this jet is not in evi'vy ease safe ; and the risk that 
is always a11(*ndaiit upon having the gases in the 
same vessel remier(*d it desirable that some other 
plan should be devised, so as to enable them to be 
kept separate, until they readied the point of 
coinhustioii. This in part is ai complished by 
I u.siiig the apparatus, shown at 


Fig. 2. 



in which the hydrogen passes through the one 
tube, and the oxxgeii Ihrougli the other tube, con- 
sequently they do not mingle until they leave the 
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points of the jets ; thus perfect safety is attained, 
but the mixing of the gases is not complete. 

Another plan was to have two tubes, one inside 
the other, as shown in 

Fig, 3. 



in which the oxygen enters at the end and passes 
up the centre tube, as shown by the dotted lines, 
and comes out at the jet, the hydrogen enters at 
the top and passes outside the oxygen tube, and 
comes out at the same jet a cap is put over the 
end, and the gases pass out as usual. 

This is in substance the jet of Prof. Daniell, 
and Mr. Maugliam. In both the last described 
jets the gases are contained in separate bladders 
or bags, which are connected by flexible tubes, to 
the proper part of the jet. This last though very 
convenient is not free from danger, for if the 
pressure on cilher of the bags is taken off, or not 
equal to the otlier, the gas which is under the 
greatest pressure will be forced down the other 
tube, and render the contents of that bag explo- 
sive. This though apparently a trifling thing is 
not really so ; for in tw'o instances within my own 
knowledge, the bag thus circumstanced has ex- 
ploded, and caused great destruction of property. 

From these remarks it appears that to burn the 
gases with safety and yet with perfectness of 
mixture, it is necessary that the apparatus should 
be so arranged as to allow the gases to pass from 
the bladder or bags to the jet, but prevent any 
from returning. These desiderata are fully ob- 
tained in the jot constructed by Mr. Palmer, of 
Ncwgatc-street, which is shown in section, in 
Fig. 4. 



The end A is connected with one bag or bladder, 
and the end B with the other ; the gases pass 
through the separate tubes as marked, info 0 
chamber (which is tilled with the finest wire 
gauze and in filtering, as it were, through whu h 
the gases become perfectly mingled,) and from 
thence to the jet which is secured into the hole 1>. 
At E E are two conical valves opening inwards, 


which allow a free passage for the gases in the 
direction indicated by the arrows, but which from 
the nicety of their construction instantly close, 
if there is any pressure in the opposite direction ; 
so completely is this the case that the jet m; y be 
used for either gas separately, without screwing a 
cap into the other orifice. Thus are we in pos- 
session of a jet, at once convenient, safe, and at 
the same time ensuring a perfect mixture of the 
gases, without which a great portion of tin; cflect 
is lost. With hearty wishes for the su(;ccss of 
your valuable journal. 

I remain, yours truly, 

SuXov. 


GROVERS VOLTAIC BATTERY. 

Mr. W. R. Grove, M.A., has constructed a small 
battery consisting of seven liqueur-glasses, contain- 
ing the bowls of common tobacco-pines ; the metals, 
zinc and platinum ; and the electrolytes, concen- 
trated nitric and dilute muriatic acids. This little 
apparatus has produced effects of decomposition, 
equal to the most powerful batteries of the old 
construction. Mr. Grove has since tried various 
combinations upon the same principles, and though 
some of the rarer substances, such, for instance, as 
cliloric acid, have produced powerful combinations, 
he has found none superior, and few equal, to the 
above. Mr. Grove has, therefore, economized the 
materials ; thus, on the side of the zinc, salt and 
water has been found little inferior to dilute muria- 
tic acid ; and it dispenses with the amalgamation of 
the zinc. By using flattened parellelopiped shaped 
vessels, instead of cylindrical, the concentrated acid 
is much economized, the space diminished, and the 
metals approximated. (According to Prof. Ritchie, 
the power is inversely as the square root of the 
distance between the metals.) 

A hastily-constructed battery, upon this principle, 
was presented to the British Association. It 
consisted of an outer case of wood, (glazed earthen- 
ware is better), in. by 5 and 3, separated into 
four flat compartments by glass divisions ; into 
which are placed four flat porous vessels, measuring, 
in the interior, 7, 2^, and 3-lOths of an inch: 
they contain each three ounces, by measure ; the 
metals, four pair, expose each a surface of 16 square 
inches ; and the battery gives, by decomposition of 
acidulated water, 3 cubic inches of mixed gases per 
minute ; charcoal points burn brilliantly ; and it 
heats 6 inches of platinum wire l-5Gth of an inch 
diameter ; its effect upon the magnet, when ar- 
ranged as a single pair, is proportionately energetic ; 
it is constant for about an hour, without any fresh 
supply of acids. The porous vessels are identical in 
their constitution with the common tobacco-pipe. 
Its power, with reference to the common constant 
battery, is, ctsteris paribus j as 6 to 1, but the pro- 
portions vary with the series. The cost of the 
whole apparatus is about 21. 2s. During the opera- 
tion of this battery, the nitric acid, by losing suc- 
cessive portions of oxygen, assumes, first a yellow 
then a green, then a blue color, and, lastly, becomes 
perfectly aqueous ; hydrogen is now evolved from 
the platina ; the energy lowers, and the action be- 
comes inconstant. This valuable instrument of 
chemical research is here made portable ; and, by 
increased power in diminished space, its adaptation 
to mechanical, and especially to locomotive pur- 
poses, becomes more feasible. 



J4 


MAGAZINE OF SCIENCE. 


ON ARSENIC, 

CONTAINED NATURALLY IN TUB HUMAN BODY. 

M. Orfila has read a memoir on the above sub- 
ject before the Royal Academy of Medicine ; the 
experiments detailed were made with M. Couerbe, 
and their object was to solve tlie following 
questions : 

1st, Docs arsenic exist originally in the human 
body ? 2ndly, Do the viscera contain any ? 3rdly, 
Can its existence in the muscles be proved ? 4thly, 
Is it possible to determine that the arsenic ob- 
tained from a corpse is not that w hich originally 
existed among tho elements composing the tissues, 
but was introduced into the digestive organs, ap- 
plied to the exterior, &c. ? 

I. Arsenic exists in human bones ; if the bones 
of an adult be calcined, taking care not to raise 
. the temperature too high, and to avoid contact with 
the fuel, these bones, when reduced to powder and 
treated with p\\^ified sulphuric acid, and then tried 
in Marsh*s apparatus, wdll yield brown, brilliant 
and thick arsenical spots. I'his result was ob- 
tained both from the bones of corpses of adults 
who had been dead some days, or buried for some 
months. 

When the calcination is effected at a white heat, 
no arsenic is obtained, nor is any procured from 
the bones of commerce reduced to a soft paste; but 
if they be subjected to heat and the processes indi- * 
cated (nitric acid, potash and sulphuric acid), a ' 
certain quantity of arsenic is obtained. 

From this first series of experiment, which 
amount to fourteen, I conclude, says M. Orfda, 
1st, That the bones of the human adult, of the 
horse, ox, and sheep contain minute portions of 
arsenic, which it is possible to discover by treating ' 
the bones with potash purified by alcohol and pure 
sulphuric acid. 

2ndly, 'I bis quantity of arsenic is not increased 
by long burial. 

3rdly, Vitrification removes a portion of it, 
which is undoubtedly occasioned by the volatiliza- 
tion which it occasions. 

4thly, Among the conditions favorable to the 
discovery of arsenic, must be especially reckoned 
that of not calcining the bones too strongly, and 
secondly to avoid carefully the contact of fuel. 

5thly, When bones are treated with water and | 
ebullition, no arsenic is discoverable. 

6thly, If in operating in this mode, any arsenic 
be detected, it has certainly been in some mode 
introduced into the economy. 

11. No arsenic is found in the viscera unless it 
has been absorbed. The organs of a dog which 
was hung, treated by the usual processes, did not 
yield any. The blood, brain, the liver, spleen, 
kidneys, intestines, stomach, &c., gave no traces 
of it. Carbonized with nitric acid, and afterwards 
tried in Marsh’s apparatus, white opaque spots only 
were obtained, and these were also produced with- 
out the presence of these organic matters. 

The liver of an adult gave none ; nor did the 
decoctions made with various organs yield any. 

From these facts we may conclude, observes M. 
Orfila, but not positively, that the viscera do not 
originally contain arsenic; or to state the liict 
more accurately and not to prejudge the case, it 
may be asserted, that they do not yield any when 
treated with boiling wat(T, sulphuretted hydrogen, 
or when carbonized by concentrated nitric acid,&c. 

It may so happen that the quantity is too small to 
be detected by sulphuretted hydrogen, or that it is 


I lost by carbonization ; but by acting on a large 
‘ quantity of brain or other organs, it may be de- 
tected. At any rate, it is snlficicnt at present to 
have ascertained, that the viscera yield no arsenic 
by the reactions described, unless it has been in- 
troduced by poisoning. 

III. It is not proved that muscular flesh contains 
arsenic ; twelve pounds of it taken from the corpse 
of an adult, carbonized by nitric acid and tested 
by Marsh’s apparatus, gave wliite opaque spots ; 
some w'ere brilliant, with a blueish tint ; others 
were yellow, and had an arsenical appearance ; 

I dissolved in boiling nitric acid, they gave no allia- 
■ ceous smell when put on red-hot charcoal ; in 
fact, they possessed none of the characteristics of 
arsenic. These spots w^ere, however, very nume- 
rous ; submitted for nearly twenty days to a 
current of sulphuretted hydrogen gas, they gave 
no indication of arseiiiic. It is possible that they 
were a mixture of arsenic and animal matter, ttnd 
that the muscular flesh of two or three bodies 
might yield some by analysis ; lastly, other pro- 
cesses may discover it in the same quantities as 
those employed, by occasioning less loss ; therefore, 
adds M. Orfila, I will not conclude, positively, 
that arsenic does not exist in muscular flesh. 

IV. It is possible to ascertain that the arsenic 
which may be discovered docs not come from the 
organic substance itself, but that it has been com- 
bined with it by absorption. For if it be found i 
the bones, it will not be removed by long boiling 
in water, iinless it had been introduced ; and the 
same holds good with respect to the blood and the 
organs which have been examined. 

Lastly, if the muscles yield spots, some of which 
resemble arsenic at first sight, the distinctive 
cliaracters which have been stated must be re- 
membered ; and if the subject had taken arsenical 
remedies, this circumstance ought to be pjirticu- 
larly attended to.— ./iowma/ de Chim. Med.^ Dec. 
1839. 


PREPARATION OF GOLD-BEATERS’ 
SKIN. 

This manufacture requires the previous freeing of 
the muscular tunic from the other membranes 
which constitute the gut. Anatomists distinguish 
in it three membranes; viz., the external one, 
termed the peritontal i the middle one, or muscu- 
lar membrane ; and the internal, or mucous mem- 
brane. Formerly, the guts were subjected to the 
putrid fennentation, in order to separate the peri- 
toneal and mucous membranes from the muscular 
one ; and this process was accompanied with such 
a foetid effluvium, that the authorities obliged the 
manufacturers to establish their works at a dis- 
tance from all other habitations. In 1820, the 
Prefect of Police, of Paris, proposed to the SocieU 
d' Encouragement^ to offer a prize for a process, 
either chemical or mechanical, of effecting this 
object without submitting the guts to the putrid 
fermentation. 

After the guts have been freed from all greasi- 
ness, by the usual methods, and turned inside-out, 
they are to be put into a tub, capable of containing 
as many as are produced from 50 oxen ; and two 
buckets of a weak alkaline liquor are to be poured 
upon them. If they should not be sufficiently 
wetted, throw over them another bucket-full of 
well or river water ; they are then to be well stirred 
up, and left to steep all night. At the end of this 
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time, the mucous membrane may be removed with 
as much facility as it could be after many days of 
putrid fermentation. 

I'he other operations may be afterwards per- 
formed in the usual manner. 

When the workman has stripped off that part 
of the peritoneal membrane which surrounds the 
coecunty he takes from 2 to 2J feet in length of it. 
and inverts it, or turns it inside-out; he then 
leaves it to dry; when dry, it resembles a pack- 
thread. In this state it is sold to the manufacturer 
of gold-beater*s skin ; who takes the dried mem- 
branes, and soaks them in a very weak solution 
of potash, When sufficiently soaked, so as to 
have become gelatinous, he places them on a 
wooden plank, to scrape them clean, and cut 
them open with a knife. When the ])cllicles are 
well cleansed, and sufficiently freed from the 
water, they arc extended on wooden frames, three 
or four feet long, and about ten inches wide; 
these arc formed of two uprights, joined by two 
cross-pieces; the cross-pieces have grooves of 
three or four lines wide made in tlierri. 

In order to extend the membrane, the workman 
takes it in his hands, and affixes one end of it, by 
its glutinous quality, to the lop of the frame, taking 
care that that part of the intestine which formed 
the outside of it be placed next to the frame ; he 
then extends every way, and causes it to adhere 
to the other end of the frame : this efteeted, he 
takes another membrane, and applies it upon that 
which is already extended, taking care that the 
muscular membranes should be in contact with 
each other : in this way, they become so per- 
fectly glued together, as to form one solid body. 

The two membranes soon become dry, except 
at their extremities, which arc glued to the cross- 
bars of the frame. When the whole is well dried, 
the workman cuts the pellicles across at each end 
with a good knife, and separates them from the 
frame. The dried and stretched membranes are 
then delivert d to another workman to give them 
the last Preparation, and to cut them into con- 
venient sizes. 

In order to finish the pellicles, the workman 
takes each band separately, and glues it on a 
similar frame to that which we have before 
described, but without a groove : he applies the 
glue upon the edges of the frame, and places on it 
the band of a pellicle. When quite dry, it is 
washed over with a solution of one ounce of alum, 
dissolved in two wine-quarts of water, and again 
allowed to dry ; it is then coated, by means of a 
sponge, with a concentrated solution of isinglass 
in white wine, in which acrid and aromatic sub- 
stances have been steeped, such as cloves, musk, 
ginger, camphor, &c. : these last substances are 
added, to prevent insects from attacking the pellicle. 
When sufficiently coated with this composition, 
or, as the workmen call it, grounded, they, lastly, 
cover it with a layer of whiles of eggs. The 
pellicle is then cut into pieces of about five inches 
square ; submitted to the action of a press, to 
flatten them ; and then formed into small packets 
or books for sale to the gold-beaters. 


DRYING SEA WEEDS, 

BY J. S. DRUMMtlND, M. D. 

President of the Belfast Natural History Society. 

The fust object to be attended to in preserving 
marine plants is to have them washed perfectly 
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clean before spreading. There should not be left 
upon them a particle of sand or other foreign body, 
unless in some rare instances a parasitic species 
may be thought worthy of keeping, on account of 
its rarity, or because it may add an additional 
beauty to the chief specimen. It is a goorf practice 
to wash them before leaving the shore either in 
* the sea, or in a rocky pool, or, as is sometimes 
more convenient in some localities, in a rivulet 
discharging itself into the ocean, though, as will 
be afterwards explained, the last practice proves 
very destructive to the beauty of some species. 

The foreign bodies to be got rid of are fragments 
of decayed sca-weeds, sand, gravel, and sometimes 
portions of the softened surface of sandstone of 
argillaceous rock on which the specimens may 
have grown, together with the smaller testacea, 
^nd the Corallina officinalis, &c. At Cairnlough 
Bay I experienced most trouble in this respect 
from the Ectocarpi, which conferva' were so gene- 
rally diffused, as to be entangled with almost every 
other species of sea-plant. 

After the greatest pains which we may take to 
clean our specimens at the shore, there will gene- 
rally be found much to do before they can be pro- 
perly committed to paper, since foreign substances 
will continue attached to them with much perti- 
nacity even after we may have been satisfied that 
they are pertectly clean. It is therefore necessary 
to prepare each specimen by examining it in frcsli 
or sea water in a white dish or plate, so that every 
thing foreign may be detected and removed. 

The next thing to be attended to is the quality 
of the paper on which the specimens are to be 
spread ; and here a great error is generally com- 
mitted, in using it thin and inferior, by which, if 
the specimen be worth preserving, it has not proper 
justice done to it. Much of the beauty, indeed, of 
many species depends on the goodness of the 
paper, exactly as a print or drawing will appear 
better or worse, as it is executed on paper of a 
good or an inferior kind. Some species, too, con- 
tract so much in drying as to pucker the edges of 
the paper, if it be not sufficiently thick, for ex- 
ample, Delesseria laciniata, and tliis has a very un- 
sightly appearance. That which 1 have from 
experience been led to prefer is thick music-paper. 
It closely resembles that used for drawing, and 
the sheet divides into four leaves, of a most 
convenient size. 

Whatever pains we may have taken to clean 
the recent specimens, we shall often find, when 
spreading them, that some foreign particles con- 
tinue attached, and for the removal of these a pair 
of dissecting forceps, and a camel-hair pencil of 
middle size, will be found very convenient. These, 
indeed, are almost indispensible, and will be found 
useful on more occasions than can here be speci- 
fied, A silver probe, with a blunt and a sharp 
end, is the most convenient instrument for spread- 
ing out, and separating branches from each other, 
but any thing with a rigid point, such as a large 
needle, or the handle of the camel-hair pencil 
sharpened, will answer. A large white dinner-dish 
serves perfectly well for spreading the specimens 
in, and all that is further necessary is a quantity of 
drying papers, aud some sheets of blotting-paper, 
with three or four flat pieces of deal board. 
Nothing answers better for drying than old news- 
papers, each divided into eight parts, but it is 
necessary to have a large supply of these. 

The beautiful and common Plocamium cocci- 
neum is one of the most easily preserved species, 
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and may be taken as an example of the mode of 
proccediiipc with most of the otlicrs. The steps to 
be pursued are as follows, — 

1 . The specimen is to be perfectly well cleaned. 

2. A dinner-dish to be filled about two-thirds 
with clean fresh water. 

3. The paper on which the specimen is to be 
spread, to be immersed in the water in the dish. 

4. The specimen to be then placed on the paper, 
and spread out by means of the probe and camel- 
hair pencil. 

5. The paper with the specimen on it to be then 
slowly withdrawn from the dish, sliding it over its 
edg^?. 

6. The paper with the specimen adhering to it, 
to be held up by one corner for a minute or two, 
to drain off the water. 

7. To be then laid on a paper, or cloth, upon a 

table, and the superfluous water still remaining to 
be removed by repeated pressure of blotting-paper 
upon the specimen, beginning this operation at the 
edges, and gffidually encroaching towards the 
centre till the whole can be pressed upon without i 
danger of any part adhering to the blotting-paper, 1 
which probably would be tlie case, were the latter | 
applied at once to the whole specimen. I 

8. The specimen then to be laid on a couple of | 

dr}’ing papers placed on the carpet or a table ; tw^o i 
more papers to be laid oner it, and then the piece | 
of board, on which latter a few books are to be 1 
put, to give the necessary pressure. | 

9. These papers to be changed every half hour 
or oftener, till the specimen is suflici(‘utly diy 
(A number of specimens with drying papers inter- i 
posed, may be pressed at once under the same 
board.) 

Though the above method is in general the best, 
yet there are various specii's, and among these the 
Plocamium cnccmeum itself, which dry perfectly 
well by simple exposure to the open air without 
pressure being had recourse to at all ; and some 
can only be preserved in the latter way, being so 
glutinous that they will adhere as strongly to the 
drying paper laid over them as to that on which 
they arc spread. Pressure, however, is necessary 
after they have dried, for the purpose of flattening 
them. 

An indispcnsiblc requisite in the drying of 
marine or fresh water algae is a portion of old rag, 
neither of a quality too fine nor too coarse. When 
the specimen has been spread, as diiectcd, upon 
the paper on which it is to remain, a piece of rag 
suflicient to cover it should be laid over, and then 
it may be interleaved under the boards for pres- 
.sure. The rag prevents the necessity of so much 
care in taking up the moisture as Mr. Drummond 
requires, never adheres to the specimens, but when 
dry, leaves them, while most of the plants them- 
selves stick firmly to the sheets on which they 
have been spread. 

PROGRESS OF RAILWAYS. 

During the past year, (1839,) the following lines of 
Railway have eiiher been partially opened, or 
opened throughout their whole extent:— 

The London and Southampton Railway to 
which the name of South Western has been given, 
was opened on June 10, eight miles onward, to 
Basingstoke, and between Southampton aud Win- 
chester; leaving thus only the 18 miles between 
Winchester and Basingstoke for completion. 

The Ctreat Western line was farther opened on i 
July 1, to Twyford, five miles from Reading; it I 


having been previously ojiened as far only us 
Aluiilenhead. 

The Eastern Counties Railway is intended to 
have its termini at Webb’s Square, between 
Bishopsgate-street Without and Shoreditch church, 
London, and at Great Yarmouth — a distance of 
126 miles : the engineer is Mr. Braithwaite. Of 
this line, lOj miles, between the Mile-end road 
and Romford, were opened on June 18. The dis- 
j tance is a series of viaducts aud bridges ; there 
I being 50 bridges, one of which crosses the Lea, 
with a span of 70 feet. 

The Manchester and Leeds Railway was opened 
from Manchester and Littlcborough, a distance of 
IG miles, oil July 3. 

I Of the York and North Mulland Railway, 14 
, miles, (between York and the junction of the 
I Railway with the Leeds and Selby lines,) were 
I opened on May 30. 

[ The Midland Counties Railway was opened 
between Derby and Nottingham, ueuily 16 miles, 
oil Juno 4. 

Of the Glasgow and Ayr Railway, the 11 miles 
between Ayr and Groinc were oj)cnc(l on August 5. 

The Birmingham and Derby Junction Railway, 
3 St miles, was opened throughout on August 12. 
This work has been completed within three years, 
at a cost not e.xceeding the estimate. This line is 
most important, as opening a direet commuuicatiou 
irom the north to Birmingham, Gloucester, Bris ol, 
aud Exeter; the Bristol and Gloucestershiri* Act, 
completing tlic contiruous line, having passed in 
the last sessifm of Parliament. • 

The London and Croydon Railway, lOj miles, i 
16 yards, crossed by 18 bridges, was opened 
, throiigbont on June 1. 

! The heu castle and North Shields Railway, 6^ 

I miles, was opened on June IR. In this short line, 
however, is a tunnel 70 yards long, and 2 I bridges. 
The Brandling Junction Railway is intended to 
connect the Tyne and the Wear, and by its junction . 
at Gateshead with the Newcastle and Carlisle lines , 
to complete a railway coniinunieation between thi > 
German Ocean and the Irish Sea. This, lino wa? , 
ojiened on Scplcmber .5. 

The Aylesbury Branch of the Birmingham 
Railway, a straight line*, miles long, has also 
been opened, the junction is made at Cheddington, 
35 miles from London. 

The Public are respectfully iiformed, that 
VoL /, of this Magazine is now ready, elegantly 
bound in cloth and lettered, price B.v. Cr/. 

Cloth Covers, (lettered), for binding, may also bi 
had of the Publisher, jtrice lOd. 

CORRE^ONDENTS. 

A Covstaki Ukapkr — A solution to lus question in next 
nunilier. 

C. C. — We have searched diligently, but can find nothing 
more than we have already staled on the subject 
J. D. N — W. F. — Photooen, shall be attended to as early 
as possible. 

H. K — Alkanet root is used to color cheese, cream, &c. 

Will Correspondents oblige us by signing tlieir letters with 
Boine English word or letter; cyphers we cannot imitate ; 
and even Greek involves unnecessary (rouble. 

Numerous answers in our next. 

Communications, Books for Ueview, Inventions for Illus- 
tration, &c , to be addressed to the Editor, at 55, Great 
Prescot Street ; to the Printer , or to the Publisher. All 
Letters must be post paid. 

Printed by I). Francis, G, White Horse Lane, Mile End Koad. 
Published every Satuidiiy by W. Brittain, 11, Paternoster 
How, and may be had of all Booksellers and Newsmen in 
Town and Country 
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GEOLOGY. 

POSITION AND GENERAL ARRANGEMENT 
OF ROCKS. 

At a time when Geology engages so much of the 
attention of the scientific world, and to which it 
will be advisable occasionally to direct our readers 
attention ; it may be agreeable, and we are sure it 
will be useful to give a paper, pointing out the 
general arrangement of the earth’s strata, and the 
natural position of its roeks and mountains, as in- 
troductory to any future remarks, which particular 
circumstances and discoveries may lead us to. The 
following, though not aiming at scientific classifica- 
tion, will, we trust answer the purpose of com- 
municating a general knowledge of the subject, 
intending at another period to explain each division 
more fully, and also to notice the organic remains 
discovered in certain of the strata. ^ 

Rocks are generally divided by geologists into 
two grand divisions, distinguished by the names of 
primary and secondary. 

The primary rocks are composed of pure crys- 
talline matter, and certain no fragments of other 
rocks. 

The 8 econdai 7 rocks, or strata, consist only 
partly of crystalline matter ; contain fragments of 
other rocks or strata j often abound in the remains 
of vegetables and marine animals ; and sometimes 
contain the remains of land animals. 

The primary rocks are generally arranged in 
large masses, or in layers vertical, more or less 
inclined to the horixon. 

The secondary rocks are usually disposed in 
strata or layers, parallel, or nearly parallel to the 
horizon. 

The number of primary rocks which ore com- 
monly observed in nature are eight. 

First, granite^ is composed of quartz, fieldspar, 
and mica ; when these bodies are arranged in regu- 
lar layers in the rock, it is called gneiss. 

Second, micaceous schistus^ which is composed of 
quartz and mica arranged in layers, which are usu- 
ally curvilineal. 

Third, sienite^ which consists of the substance 
called hornblende and fieldspar. 

Fourth, serpent inCf which is constituted by field- 
spar and a body named resplendent hornblende ; 
and their separate crystals are often so small as to 
give the stone a uniform appearance : this rock 
abounds in veins of a substance called steatite^ or 
soap rock. 

Fifth, porphyry f which consists of crystals of 
fieldspar, embedded in the same material, but usu- 
ally of a different color. 

Sixth, granular marble ^ which consists entirely 
of crystals of carbonate of lime ; and which, when 
its color is white, and texture fine, is the substance 
used by statuaries. 

Seventh, chlorite eehiet, which consists of chlo- 
rite, a green or grey substance, somewhat analogous 
to mica and fieldspar. 

Eighth, quart zose roekf which is composed of 
quartz in a granular form, sometimes united to 
small quantities of the crystalline elements, which 
have been mentioned as belonging to the other 
rocks. 

The secondary rooks are more numerous than the 
primary ; but twelve varieties include all that ire 
usually found in these islands. 


First, grauwacke, which consists of fragments of 
quartz, or chlorite schist, embedded in a cement, y 
principally composed of fieldspar. 4 

Second, siliceous sandstonct which is composed of 
fine quartz or sand, united by a silieeous cement. 

Third, limestone, consisting of carbonate of lime, 
more compact in its texture than in the granular 
marble ; and often abounding in marine exuvia. 

Fourth, aluminous schist, or shale, consisting of 
the decomposed materials of difi'erent rocks ce- 
mented by a small quantity of ferruginous or 
siliceous matter ; and often containing the impres- 
sions of vegetables. 

Fifth, calcareous sandstone, which is calcareous 
sand, cemented by calcareous matter. 

Sixth, iron stone, formed of nearly the same 
materials as aluminous schist, or schale ; but con- 
taining a much larger quantity of oxide of iron. 

Seventh, basalt or whinstone, which consists of 
fieldspar and hornblende, with materials derived 
from the decomposition of the primary rocks ; the 
crystals are generally so small as to give the rock a 
homogeneous appearance ; and it is often disposed 
in very regular columns, having usually five or six 
sides. 

Eighth, hituminons or common coal. 

Ninth, gyjntum, the substance so well known by 
that name, which consists of sulphate of lime ; and 
often contains sand. 

Tenth, rock salt. 

Eleventh, chalk, which usually abounds in re- 
mains of marine animals, and contains horizontal 
layers, of flints. 

Twelfth, plum ^pudding stone, consisting of peb- 
bles cemented by a ferruginous or siliceous cement. 

To describe more particularly the constituent 
parts of the different rocks and strata will be little 
understood, unless the specimens could be examined 
by the eye ; and a close inspection and comparison 
of the different species, will, in a short time, enable 
the most common observer to distinguish them. 

The highest mountains in these islands, and 
indeed in the whole of the old continent, are con- 
stituted by granite ; and this rock has likewise been 
found at the greatest depths to which the industry 
of man has as yet been able to penetrate ; micace- 
ous schist is often found immediately upon granite ; 
serpentine or marble upon micaceous schist ; but 
the order in which the primary rocks are grouped 
together is various. Marble and serpentine are 
usually found uppermost ; but granite, though it 
seems to form the foundation of the rocky strata 
of the globe, is yet sometimes discovered above 
micaceous schist. 

The secondary rocks are always incumbent on the 
primary ; the lowest of them is usually grauwacke ; 
upon this limestone or sandstone is often found ; 
coal generally occurs between sandstone or shale ; 
basalt often exists above sandstone and limestone ; 
rock salt almost always occurs associated with red 
sandstone and gypsum. Coal, basalt, sandstone, 
and limestone, are often arranged in different alter- 
nate layers, of no considerable thickness, so as to 
form a great extent of country. In a depth of less 
than 500 yards, 80 of these different alternate strata 
have been counted. 

The veins whieh afford metallic substances, are 
fissures vertical or more or less inclined, filled with 
a material different from the rock in which they 
exist. This material is almost always crystalline ; 
and usually consists of calcareous spar, fiour spar, 
quartz, or heavy spar, either separate or together. 
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The metallic substances are generaUj dispersed 
through, or confusedly mixed with these crystalline 
bodies. The veins in hard granite seldom afford 
much useful metal ; but in the veins in soft granite, 
and in gneiss, tin, copper, and lead are found. 
Copper and iron are the only metals usually found 
in the veins in serpentine. Micaceous schist, 
sienite, and granular marble, are seldom metallifer- 
ous rocks. Lead, tin, copper, iron, and many other 
metals, are found in the veins in chlorite schist. 
Grauwacke, when it contains few fragments, and 
exists in large masses, is often a metalliferous rock: 
The precious metals, likewise iron, lead, and anti- 
mony, are found in it ; and sometimes it contains 
veins, or masses of stone coaly or coal free from 
bitumen. Limestone is the great metalliferous rock 
of the secondary family ; and lead and copper are 
the metals most usually found in it. No metallic 
veins have ever been found in shale, chalk, or cal- 
careous sandstone ; and they are very rare in basalt 
and siliceous sandstone. 

In cases where veins in rocks are exposed to the 
atmosphere, indications of the metals they contain 
may be often gained from their superficial appear- 
ance. Whenever fluor spar is found in a vein, there 
is always strong reason to suspect that it is asso- 
ciated with metallic substances. A brown powder at 
the surface of a vein always indicates iron, and often 
tin ; a pale yellow powder lead ; and a green color 
in a vein denotes the presence of copper. 

It may not be improper to give a general de- 
scription of the geological constitution of Great 
Britain and Ireland. Granite forms the great ridge 
of hills extending from Land's End through Dagt- 
moor into Devonshire. The highest rocky strata 
in Somersetshire are grauwacke and limestone. 
The Malvern hills are composed of granite, sienite, 
and porphyry. The highest mountains in Wales 
are chlorite schist, or grauwacke. Granite occurs 
at Mount Sorrel in Leicestershire. The great 
range of the mountains in Cumberland and West- 
moreland, , are porphyry, chlorite, schist,, and grau- 
wacke ; but granite is found at their western boun- 
dary. Throughout Scotland the most elevated 
rocks are granite, sienite, and micaceous schistus. 
No true secondary formations are found in South 
Britain, west of Dartmoor ; and no basalt south of 
the Severn. The chalk district extends from the 
western part of Dorsetshire, to the eastern coast of 
Norfolk. The coal formations abound in the 
district between Glamorganshire and Derbyshire; 
and likewise in the secondary strata of Yorkshire, 
Durham, Westmorland, and Northumberland. Ser- 
pentine is found only in three places in Great 
Gritain ; near Cape Lizard in Cornwall, Portsoy in 
Aberdeenshire, and in Ayrshire. Black and grey 
granular marble is found near Padstow in Cornwall ; 
and other colored primary marbles exist in the 
neighbourhood of Plymouth. Colored primary 
marbles are abundant in Scotland ; and white granu- 
lar marble is found in the Isle of Sky, in Assynt, 
and on the banks of Loch Shin in Sutherland : the 
principal coal formations in Scotland are in Dum- 
bartonshire, Ayrshire, Fifeshire, and on the banks 
of the Brora in Sutherland. Secondary limestone 
and sandstone are found in most of the low countries 
north of the Mendip hills. 

In Ireland there are five great associations of 
primary mountains; the mountains of Morne in 
the county of Down ; the mountains of Donegal ; 
those of Mayo and Galway, those of Wicklow, and 
those of Kerry. The rocks composing the four 


first of these mountain chains are principally 
granite, gneiss, sienite, micaceous schist, and por- 
phyry. The mountains of Kerry are chMy con- 
stituted by granular quartz, and chlorite schist. 
Colored marble is found near Killarney ; and white 
marble on the western coast of Donegal. 

Limestone and sandstone are the common 
secondary rocks found south of Dublin. In Sligo, 
Roscommon, and Leitrim, limestone, sandstone, 
shale, iron-stone, and bituminous coal are found. 
The secondary hills in these countries are of con- 
siderable elevation ; and many of them have basaltic 
summits. The northern coast of Ireland is princi- 
pally basalt ; this rock commonly reposes upon a 
white limestone, containing layers of flint, and the 
same fossils as chalk ; but it is considerably harder 
than that rock. There are some instances, in this 
district, in which columnar basalt is found above 
sandstone and shale, alternating with coal. The 
stone-coal of Ireland is principally found in Kil- 
kenny, associated with limestone and grauwacke. 


PROCESS OF THE DAGUERREOTYPE. 

It is pretty generally known that although the 
French Government have bestowed upon M. 
Daguerre a handsome annuity, for the public use 
of liis extraordinary invention, yet he has taken 
out a patent to prevent the use of it in this coun- 
try, not in his own name but in that of a Mr. 
Berry, in consequence of which it is forbidden for 
any one to make specimens for sale, or to exhibit 
and instruct otlun-s in the process whereby the 
operation is conduc ted ; we are however allowed 
to promulgate the entire and minute process, and 
this we do in the words of the patent, that our 
country subscribers may know the exact and 
authentic manner in which Daguerreotype pic- 
tures may be obtained, or made by themselves. 
The patent says thus : — 

Description of the Process . — The reproduction 
of the images received at the focus of tlxe camera 
obscura is effected on plates or surfaces of silver 
w'hich may be plated in copper. The copper serv- 
ing to suppoit the surface or sheet of silver, the 
combination of these two metals contributing 
towards the perfection of the efiFect. The silver 
employed should be without alloy, or as pure as 
possible. The sheet of copper should be suf- 
ficiently thick to preserve the perfect smoothness 
and flatness of the plate, so that the images may 
not be distorted by the warping thereof, but the 
copper should not be thicker than what would be 
required to attain that end on account of the 
weight of the metal. * The thickness of the two 
metals united need not to exceed that of a stout 
card. The process is divided into five operations. 
The first consists in polishing and cleaning the 
silver surface of the plate, in order to properly 
prepare or qualify it for receiving the sensitive 
layer or coating upon which the action of the light 
traces the design. The second operation is the 
applying that sensitive layer or coating to the sil- 
ver surface. The third in submitting, in the 
camera obscura, the prepared surface or plate to 
the action of the light so that it may receive the 
images. The fourth in bringing out or making 
appear the image ; picture, or representation, 
which is not visible when the plate is first taken 
out of the camera obscura. The fifth and last 
operation is that of removing the sensitive layer 
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or coating, which would continue to be aifected 
and undergo diUbreiit changes from the action of 
light-— this would necessarily tend to destroy the 
design or tracing so obtained in the camera 
obscura. 

Preparing the Surface , — For this operation are 
required, a small phial of olive oil ; some cotton 
very finely carded ; a small quantity of pounce or 
pumice powder, ground extremely fine, and tied 
up in a small bag of muslin, sufficiently thin in 
texture to allow the powder to pass easily through 
when the bag is shaken ; a phial of nitric acid, 
diluted with pure water in about the proportion 
of one part of acid to sixteen parts of distilled 
water; a wire frame or stand on which the plates 
can be placed so as to be heated by means of a 
lamp ; lastly, a spirit or other lamp to heat (he 
plates. The size of the plates or surfaces arc 
limited by the dimension of the apparatus — the 
jdates must first be well cleaned and polished. 
To effect this, begin by sprinkling the silver sur- 
face with pou«ce, by shaking the bag without 
touching the plate, and then with cotton impreg- 
nated with alittlo olive oil, rub it gently on, lightly 
moving the hand round in circles from the centre. 
The plates during this operation should be placed 
flat on sheets of paper, which must bo changed 
when necessary. The pounce must be sprinkled 
several times, and the cotton changed several times 
during the operation of rubbing. The pestle and 
mortar used for pulverizing the pounce or pumice 
powder, should not be formed either of cast-iron 
or copper, but made of porphyry. The pounce 
should be ground afterwards on a glass ]date with 
a glass muller, pure water being used ui the 
operation. The pouiico should be used only when 
perfectly dry. It will be icadily conceived how 
important it is, that the pounce or pumice powder 
should be sufficiently finely pulverized, so ns not 
to cause streaks or sciatchcs on the silver suifacc, 
for it is in a great measure upon the line polish of 
the surface of the plate that depends the beauty 
of the image, picture, or tracing produced thereon. 
When the plate is perfectly polished it must thou 
be cleaned. This is effected by dusting or sprink- 
ling the powder over the surface, and rubbing it 
with dry cotton, the movements of the hand being 
made in circles, and backwards and forwards, and 
up and down, crossing each movement in order to 
operate fully on all parts of the surtace. This is 
the best mode of rubbing to gain the desired 
result. Next a small knot or tuft is made with 
carded cotton, which is to be moistened with a 
little acid diluted in water as above stated. To 
do this, the knot of cotton may be placed on the 
mouth of the bottle containing the diluted acid, 
and pressed thereon ; the phial being then inverted 
and then placed again upright, so that the centre 
of the tuft of cotton may be moistened with acid 
without deeply impregnating it ; very little acid 
is required, and care must be taken not to wet the 
fingers with it. With this tuft so charged with 
acid the surface must be rubbed, care being taken 
to carry the acid uniformly over all parts of the 
surface of the plate ; the cotton should be changed 
several times, and the rubbing of the surface be 
made by moving the hand round and round, and 
crossing as before, so as to extend equally the 
acid, which, nevertheless, ought to do no more 
than cover slightly the surface of the plate. It 
will sometimes happen that tlie acid applied on 
the surface of the plate will be found to accumu- 
late into small globules, these must be destroyed 
by changing the cotton and by rubbing the plate 


gently, so as to spread evenly the acid ; for on any 
places where the acid has been allowed to rest a 
lime, or has not been laid evenly, it would form 
spots or stains. It will be seen that the acid is 
evenly spread upon the surface of the plate by its 
appearing covered with a uniform tint, or what 
may be called a thin veil, or change of surface. 
The plate is finally to be sprinkled with pounce 
or pumice powder, and cleaned by slightly rub- 
bing it with a piece of carded cotton ; Instead of 
ordinary pounce calcined Venetian tripoli may be 
used. The plate thus prepared is then to bo sub- 
mitted to a considerable degree of heat ; to do this 
it is placed on a wire frame, the silver surface 
being uppermost. Under the plate is to placed a 
lighted lamp which is to be moved about so that 
the flame shall act equally upon all parts. When 
the plate has b('cn submitted for about live minutes 
to this operation (or until the heat has acted 
equally upon all parts of the plate) it -will be per- 
ceived that the surface of the silver has obtained 
a whitish tint, or coating, and then the action of 
the heat must cease. 

Tills cflcct may he obtained by other means ; for 
instance, the heat of lighted charcoal may be used, 
which may be preferable, as the operation will be 
sooner finished. In this case the wire frame is un- 
necessary, for the plate may be laid on the stove 
or held with tongs, the silver surface always being 
upwards, and it may be moved backwards and for- 
wards on the furnace, so as to heat it equally 
throughout, until the silver surface becomes 
covered with a whitish lint as above stated. The 
plate is next to be cooled rapidly, by placing it on 
a cold body or substance, such as a marble slab, 
or stone or metal surface ; when cooled, it must be 
polished again. This may be bo quickly done 
since it i& only necessary to remove the white tint, 
which has been formed on the silver surface. To 
effect this, the plate is to be sprinkled with pumice 
powder, and rubbed in a dry slate with a portion 
of cotton ; this should be done on the surface of 
the plate several times, taking care to change the 
cotton often. When the silver is well polished it 
is to be rubbed, as above stated, with acid dis- 
solved ill water, and sprinkled with a little dry 
pounce powder, and rubbed slightly with a knot 
of cotton. The acid is then to be laid upon the 
plate, say three different times, care being taken to 
sprinkle each time the plate with powder, and to 
rub it dry and very lightly with clean cotton ; care 
should be takiui not to breathe upon the plate, or 
t(rtich it with the parl.s of the cotton touched by 
the fingers as the jjcrspiratioii would produce spots 
or stains, and dampness of the breath or of the 
saliva would produce the same defects in tlie 
drawings. When the plate is not intended for 
immediate use or operation, the acid may be used 
only twice upon its surface after being exposed to 
the heat. The first part of the operation may be 
done at any lime : this will allow of a number of 
plates being kept prepared up to the last slight 
operation. It is, however, considered indispen- 
sable that just before the moment of using the 
plates in the camera, or reproducing the design, to 
put at least once more some acid on the plate, and 
to rub it lightly with pounce, as before stated. 
Finally, the plate must be cleaned, with cotton, 
from all pounce dust which may be on the surface 
or its edges. 

( To he continued J 
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RULING MACHINES 

Are made on different principles, and at various 
costs. The old principle is a very expensive one, 
costing upwards of £100. For general purposes 
decent ones may he obtained for about £b or even 
less. The object to be obtained principally by 
niling machines, is a succession of straight lines, 
for flat tints, as sections in machinery, skies, back- 
grounds, &c. In views sometimes a flat sky tint, 
is ruled in, and the shapes of clouds worked out 
upon it, as may be seen on a close inspection. In 
order to produce a flat tint it is essential that the 
lines, independent of their being perfectly parallel 
to each other, should also be of exactly the same 
space apart; otherwise a streaky appearance is 
produced. To effect this as well as to produce a 
parallality of line (though in reality linos are not 
parallel which do not preserve an equality of dis- 
tance from one another) ; a box is made to slide 
upon a bar, a motion is then produced by turning 
a screw a given distance, the box to which is at- 
tached a diamond or cutting point being drawn 
along the bar a line is made upon the surface in- 
tended to be marked, and the box moved back to 
its original position ; the screw being turned again 
precisely the same distance a motion correspond- 
ing to the previous one is produced ; the box again 
traverses the bar, and the cutting point traces a 
second line by the side of the first. This is tho 
common principle of ruling macliines, thedillcrence 
being that in some the bar is made to move 
the substance marked upon remaining stationary, 
while in others the bar is a iixtuie, and the motion 
is given to the material ruled. 




Fig. 1 illustrates the old-fashioned machine. 
A is the bed, or moving board, upon which the 
box slides. C is the sliding box ; to this box tho 
marking point is attached, but, ns when the line 
has been cut by the point it would bo impracticable 
to move the Tiding box back if the point were 
fixed, it is screwed to a nut which works on a cen- 
tre in the side of the sliding box, so that when the 
point has arrived nt the terminus of the line, it is 


raised up, and the box then slides back to com- 
mence a fresh line. D is the circular nut in the 
side of the sliding box, working on its centre. E 
is the marking point screwed to the circul r nut. 
F is the screw by which the uniforni motion is 
given to tho bed of the maclune ; the width of line 
varying with the revolution of the scicw, a half 
revolution of the screw pioducing a nearer tint of 
lines than a whole ; a qnaitcr than a half, and so 
on. The width is dot ei mined by a scale marked 
upon tho screw. 

The following is a more simple and less expen- 
sive principle than the preceding. 



This machine (fig. 2), consists merely of two 
parallel bars, moving and stopping alternately. 
The width of line is legulated by a screw placed 
at each end. Instead of placing the plate to bo 
ruled upon the machine as in the first instance, 
the parcllel rules are in this case placed upon the 
plate. The rules are screwed to the required 
width, placed upon the plate, and the box with 
the ruling point is drawn along along the upper 
bar. The lower bar is then to be pushed close to 
the upper, and that in its turn is pushed forward, 
the sciew regulating the distance of movement, 
and preserving a perfect equality in the width ; a 
second line is ruled, and so on throughout, the same 
order of movement being observed. 

A A represents the parellel bars. B the sliding 
box with the nut, similar to that in fig. 1- CC are 
tho screws at each cud by which the width of line 
is regulated. 

The upper figure has the bars extended to the 
width they are screwed to, and in the lower they 
arc contracted previous to their extension again. 
The bars when used must, of course, be made to 
strike home each way, or the lines will not be equi- 
distant. These machines arc varied in size and 
shape, according to taste or convenience, as also 
is the way tho screws are plpccd, the method of 
ascertaining the distance of lines, &c. With more 
complicated machinery greater accuracy is ac- 
quired as well as greater neatness obtained. 1 
have seen a machine tint ruled so exceedingly 
neat, that even on a very close inspection, no lines 
could be observed, the tint appearing when printed 
precisely like a wash with Indian ink. There can 
scarcely be anything more simple for ruling than 
the laht-nieiitioned machine, and for general pur- 
poses it might bo made sulliciently accurate. I 
need haidiy add that when used the parellel bars 
should be pressed firmly down on the substance 
to be ruled, as the least tilting at either end of the 
bais would throw them out of horizontal in ruling. 
These machines are for straight lines only, but tho 
first with a little more contrivance can be made to 
rule lines in relief to represent the undulating sur- 
aces of coins, medals, bas reliefs, &c. 

ORAPHUS. 
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EGYPTIAN BLUE. 

This color, which is very brilliant, is frequently 
found on the walls of llie temples in Ep^ypt, and 
also on the cases inclnsinp^ the mummies. The 
same color is found in the ruins of some ancient 
edifices in Italy, and even some of it has been dis> 
covered in the state it was made by the manufac- 
turers, for the painters in those remote times. 

Count Chaptal analysed some of it, found in 
1809, with several other colors, in a shop at 
Pompeii. He found that it was blue ashes, not 
prepared in the moist manner, like that which the 
j)aper-stainers use, but by calcination. He con- 
siders it a kind of frit, the semi-vitreous nature of 
which renders it proof aj^ainst the action of the 
acids and alkalies at a moderate temperature. 

Some years later. Sir II. Davy employed himself 
in Italy by making researches to ascertain the pre- 
parations of the <‘olors used by the Greeks and 
Homans ; and Itc obtained similar results ; and 
further by employing the synthetic method, he ob- 
tained a color similar to that of the ancients, by 
exposing to a strong heat, for iw'o hours, a mixture 
of fifteen parts carbonate of soda, twenty parts of 
j)owden‘d flints, and three parts of copper. He 
thinks this is the blue described by Theophrastus, 
who has ascribed the discovery of it l<» a king of 
Egypt, and that it was manufactured at Alexandria. 

Vitruvius, who calls this blue cwrulunm^ informs 
us that the art of making it was brought by Ves- 
torus from Egypt to Puzzuoli, and that it was 
made by calcining, in a potter’s furnace, halls 
made of sand, filings of copper, and flos nitri (car- 
bonate of soda^. The Venetians, who w’ere so 
skilful in enamelling, knew how to prepare the 
Egyptian blue. Ncri, in his treatise DvW Arte 
Vetaria describes different degrees of oxidation of 
copper, wliicli gives these different colors, viz. red, 
green, and blue, and the color Arabico detto Tur- 
rhino. 

Although it appears that this color ought not to 
be em]>loyed in oil painting, yet it is much to he 
wished that we could recover the method of making 
it, as in distemper and decorative painting it would 
be of great utility. One remarkable effect of this 
color is, that by lamp-light it appears somewhat 
greenisli, wdiilst by day it shines with all the bright- 
ness of azure: cohalt, on the contrary, becomes 
violet by artificial light. 

It is thought that Paul Veronese has employed 
this sort of blue in many of his pictures in which 
the skies have become green. 'I’he blue ashes, as 
now prepared, woulfl have experienced this change 
in a few weeks ; while the Egyptian blue, which 
lias remained almost without alteration as employed 
in distemper painting, would not for a long time 
become affected by the action of oil. Had Paul 
Veronese employed our blue ashes, he would soon 
have discovered their want of solidity, and would 
not have exposed his works again to similarly in- 
jurious changes. 

In Erdman’s Journal de ChimiCy Leepsic, 1822, 
the author assures us that he had succeeded in ob- 
taining the finest blue, by means of glass colored 
by copper green. This substance was reduced to 
powder, then mixed with nitrate of potass, and 
then submitting the mixture to a heat not strong 
enough to melt it; w'hen it has combined inti- 
mately, the color has become blue ; but if fusion 
had taken place, the matter would have been 
green. 


One thing is surprising; it is that the spungy 
mass does not contain any more alkali in a free 
state, and is hardly touched by the acids. When 
it is finely ground, it produces a brilliant celestial 
blue. 


MR. SMEE’S GALVANIC BATTERY. 

Of all the sciences that of Galvanism has of late 
years made the most rapid strides. No sooner is one 
discovery registered than a second founded upon it 
is made known — no sooner is one fact ascertained 
than twenty others arise to support it. It is a re- 
markable and important circumstance, that many of 
these discoveries should be in simplitying and in- 
creasing the power of apparatus, thus patting still 
greater opportunities in the hands of the operator. 
Formerly a galvanic battery was a stupendous, and 
an expensive machine, occupying a large space and 
costing a considerable sum to keep it in its short- 
lived action. Now, a far more powerful instrument 
may be made in a snuff-box and carried in the 
pocket. These remarks are forced upon us, by the 
astonishing platinum batteries of Mr. Grove, and 
the chemico- mechanical batteries invented by Mr. 
8mee, one of which is described by that gentleman 
as follows . — 

The influence of different conditions of surfaces 
is a subject which has escaped all experimenters. 
Now this is singular, for many must have noticed, 
that in a circuit, the greatest quantity of gas is 
given off at the corners, edges and points. Follow* 
ing this hint, a ])ie('e of spungy platinum, consisting 
as it does of an infinity of points, was placed in 
contact with amalgamated zinc, when a most violent 
action en.sued, so that but little doubt could be en- 
tertained of its forming a very powerful battery. 
The fragile nature of this material precludes it from 
being thus used, and therefore it was determined 
that another piece of platinum should be coated 
with the finely -divided metal. This experiment was 
attended with a sin>ilar good result, and the energy 
of the metal thus coated was found to be surprising. 
To test the value of this process, a piece of plati- 
num, thus platinized, was placed in dilute acid in 
contact with amalgamated zinc, and the quantity of 
gas evolved in a given time was noticed. 

* Sq. Inches. C. Inches. 

Platinized platinum 7 gave off 5 in one minute 
Platinum heated ditto 1 in one minute 

Platinum covered by air ditto 3 in six minutes. 
In these experiments the contact was made in each 
cell alike ; the same zinc being used, and the dis- 
tance being the same between the metals. The 
energy of the metal thus prepared upon the soft 
iron magnet is very great. A piece of platinum 
exposing thirty-two square inches of surface, sup- 
ports three-quarters of a pound through seventeen 
thicknesses of paper, whilst when smooth and 
wetted it supported it through eleven layers ; and 
when no care was taken about its being wet, but 
when simply plunged into the liquid, only through 
five layers of the same paper. 

The cause of this increase of power appears to be 
the facility given to the evolution of the gas from 
the number of points, and not from an increase of 
surface, as but little benefit attends its application 
in the nitric acid batteries, in which the hydrogen 
is not evolved, but absorbed by the fluid. 

Having ascertained that a solution of platinum 
must be used for increasing the power of metals iu 
their ordinary state* it becomes a matter of great 
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Importance to ascertain whether the platinum may 
be precipitated upon other metak with advantage ; 
and for this purpose it was deposited upon earthen- 
ware, palladium, pure silver, copper plated with 
silver, nickel, German silver, tin, lead, brass, cast 
iron, sheet iron, steel, sine and charcoal. The 
platinized earthenware was not found to answer, 
apparently from the quantity of the metal not being 
sufficient to carry the electricity. Palladium, silver, 
and plated silver answered equally well with plati- 
num to receive the precipitated metal, and if there 
was any difference, I think the silver was rather the 
best. Plated copper answers very well, but care 
should be taken to varnish every copper edge, or 
else that metal is apt to be slightly dissolved, and 
deposited again upon the platinized silver, which is 
injurious. Should copper, from any cause, get 
upon the silver, it may be dissolved by a little 
muriatic acid, and afterwards by a little strong 
ammonia. No other metal or alloy besides this 
answered for the reception of the platinum, except 
iron, and this was as active as silver for a time, but 
then a local battery was formed between the plati- 
num and iron — the iron was dissolved and the 
battery destroyed. In some cases this does not take 
place so rapidly as in others. Charcoal answers 
> admirably for the reception of the platinum, and is 
improved in like manner. 

We have now the elements for the manufacture of 
a powerful battery ; for we have seen that increase 
of power is obtained by taking care that the nega- 
tive metal is thoroughly wetted by the fluid, and 
that this is not only accomplished, but its power 
materially increased by the numerous points formed 
by the precipitation of finely-divided platinum. 
Whatever metal, alloy, or compound may be found 
hereafter to succeed for the reception of the plati- 
num, or whatever metal may be found to answer 
instead of the finely-divided platinum, still the 
principle by which the advantage is gained will be 
the same. However, the battery which T now pro- 
pose is to be made of either copper plated with 
silver, silver, palladium, or platinum. The silver 
can be rolled to any thinness, and is therefore not ex- 
pensive. Each piece of metal is to be placed in 
water, to which a little dilute sulphuric acid and 
nitro-muriate of platinum is to be added. A simple 
current is then to be formed by zinc placed in a 
porous tube with dilute acid ; when, after the lapse 
of a short time, the metal will be coated with a fine 
black powder of platinum. The trouble of this 
operation is most trifling; only requiring a little 
time after the arrangement of the apparatus, which 
takes even less than the description. The cost I 
find to be 6d. a plate of 4 inches each way, or 32 
square inches of surface. This finely-divided plati- 
num does not adhere firmly to very smooth metals, 
but when they are rough is very lasting, and sticks 
so closely that it cannot be rubbed off. On this ac- 
count, when either silver is employed, or copper 
coated with silver, the surface is to be made rough 
by brushing it over with a little strong nitric acid, 
which gives it instantly a frosted appearance, and 
, this, after being washed, is ready for the platinizing 
V process. 

* With regard to the arrangement of the metal thus 
prepared great diversity exists ; it may be arranged 
in the same way as an ordinary Wollaston's battery 
with advantage ; a battery thus constructed possess- 
ing greater power than Professor Daniell's battery : 
four cells, containing 48 square inches in each cell, 
decomposed 7 cubic inches of mixed gas per five 


minutes, whilst four cells, of Professor Daniell's, in 
which 65 square inches of copper were exposed in 
each cell, gave off only five cubic inches in the same 
time. However, in my battery thus arjfangv.d, the 
action dropped to 5 cubic inches in five minutes, but 
it resumed its power after the contact had been 
broken for a few seconds. The battery also pos- 
sesses great heating powers, raising the temperature 
of a platinum or steel wire, 1 foot long and of a 
thickness similar to that used for ordinary birdcages, 
to a heat that could not be borne by the finger. 

A small pot battery of six cells fairly fused into 
globules 2 inches of iron wire, and the combustion 
of different metals was extremely brilliant, when the 
battery was in combination with a Bachoffner’s ap- 
paratus. A small piece of silver platinized (t\vo 
inches each way), with a fold of zinc, was connected 
with a large temporary horseshoe magnet, when it 
supported upwards of three hundred weight. Its 
magnetic power is not less astonishing, three cells 
supporting the keeper of a magnet through forty-five, 
two cells through thirty-two, and one cell through 
twenty thicknesses of paper. An electro-magnetic 
engine was made to rotate with great velocity, the 
combustion of the mercury at the breaking of con- 
tact being exceedingly brilliant. 

A battery of this construction should be in every 
laboratory, to be used in most cases where a battery 
is wanted, and the slight labour attending its opera- 
tion is scarcely worth mentioning. I have used one 
I for 48 hours consecutively without the slightest 
j alteration either of the fluid, or in the arrangement 
I of the metals, and the diminution attending its ope- 
ration appeared to arise from deficiency of acid, for 
It was instantly restored by a little strong sulphuric 
acid in each cell. Where the battery is required to 
possess the same power for a long period, it might 
be advisable to separate the metals by a porous 
earthenware vessel, or what answers the purpose 
equally well, by a thick paper bag, the joinings of 
which must be effected by shell-lac dissolved in al- 
cohol. By these means, the sulphate of zinc is 
retained on the zinc side of the battery. The use 
of porous tubes, however, appears from observation, 
as far as my battery is concerned, to be nearly su- 
perfluous, at any rate in most cases ; for 1 find, 
that after a battery arranged as Wollaston’s had 
been at work in the same fluid for forty-eight hours, 
it had no zinc deposited on the silver. It is worth 
remarking, that during the last 21 hours contact 
had not been broken for a single instant. Notwith- 
standing these experiments, however, it may be as 
well in an extensive battery to use porous plates. 

The battery may be arranged like the pot bat- 
teries, but I should greatly prefer the trough?, such 
as are used for Wollaston’s batteries, from the con- 
venience of packing, and from a battery of the 
same surface requiring so small a space. A battery 
may be constructed to form a most powerful calori- 
motor. It may also be arranged as a circular disc 
battery. Or it may be made as a Cruickshanks, 
each cell being divided or not by a flat porous 
diaphragm. Whatever arrangement is adopted, the 
closer the zinc is brought to the platinized metal, 
the greater will be the power. 

The generating fluid which is to be employed is 
water, with one-eighth of sulphuric acid by mea- 
sure ; and the zinc ought always to be amalgamated 
in the first instance, as that process will be found 
very oeconomical from its stopping all local action, 
and Jthe amalgamation will be found not to require 
repeating, because there is no fear of copper being 
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thrown down on the zinc, which occasionally hap* 
pens in the sulphate of copper batteries. 

The battery thus constructed is the cheapest and 
least troublesome in action that lias ever been pro- 
posed, and from the smallness of its bulk will be 
found very valuable to electro-magneticians. It is 
second in power only to the nitric acid batteries. 
For medical purposes, with a Bachoffner’s apparatus, 
a battery composed of platinized silver two inches 
each way will be found sufficient. 

To recapitulate the processes of the formation of 
a battery: first, the platina, silver, or plated copper 
must be roughened, the tw'o latter with nitric acid, 
and afterwards washed. The metal is next to be 
placed in an acid solution with a little nitro-muriate 
of platinum, which metal is to be thrown down by 
the formation of a simple galvanic circuit ; and 
lastly, the platinized metal is to be formed with 
amalgamated zinc into a battery, either with a po- 
rous tube or paper bag, or without them, according 
to the fancy of ^ Hie operator, or the purpose for 
which it is wanted. 

The advantage from this form of battery arises, 
as I believe, from a mechanical help to the evolu- 
tion of the hydrogen ; and therefore it is proposed 
to call it the cheinico-mechanical battery. This 
battery may remain in the acid for a length of time, 
and neither the amalguniatcd zinc nor platinized 
silver will undergo the slightest change, and the 
whole will be as silent as death. Let only com- 
munication be made, the liquid in each cell becomes 
troubled ; — it boils — it bubbles, and produces the 
effects which have been detailed. The quantity of 
elwtricity passing through either wires or liquids 
may he pretty accurately judged from the action 
taking place in the battery, for if the communication 
he made through a liquid of dilficult decomposition 
or through long small wires (70 or 80 feet), but 
little gas will he given off from the platinized metal, 
but when short thick vi ires are used the action is 
violent. A galvanometer might be constructed of 
one cell, as this would show the exact amount of 
electricity passing. 

The importance of constructing a battery that 
shall be small in compass, efficient in action, cheap 
in its operation, and di'void of troubhsome mani- 
jiulation, is iinjiortaut in the highest degree ; and 
1 consider that iny cheinico-mechanical battery will 
be found frequently a useful means of obtaining 
gases for the oxy-hydrogen light. Its value for 
blowing up vessels under water, and exploding pow- 
der in mines, is sufficiently obvious. 

MISCELLANIES. 

Transparent Watch . — A watch has been pre- 
sented to the Academy of Sciences at Paris, con- 
structed principally of rock crystal. It was made 
hy M. Uebcllier, and is small in size : the works 
arc visible; the two teethed wheels which carry the 
hands are rock crystal, and the other wheels arc of 
metal. All the screws are fixed in crystal, and all 
the axles turn on rubies. The escapement is of 
sapphire, the balance wheel of rock crystal, and its 
.‘'prings of gold. This watch is an excellent time- 
keeper, which is attributed, by the maker, to the 
feeble expansion of the rock crystal in the balance- 
wheel, ifec. 

Cooking Clock, — Mr. Loudon describes an egg- 
clock^ which rinp a bell, or sets off an alarum, at 
any number of minutes'rcquired: it is formed by a 
dial like that of a watch, but larger, surmounted by 


an alarum-bell, and with five divisions, representing 
five minutes on the dial. This being fixed up ove 
the kitchen fireplace, the index is moved to the 
number of minutes the egg is to be boiled; and, 
during the boiling, the cook may be otherwise em- 
ployed till the alarum goes off. The act of moving 
the index, or pointer, backwards, winds up the 
clock. The piinciplc may be applied to a larger 
dial, so as to mark the time requisite for cooking 
articles generally; and Mr, Loudon has accordingly 
caused such an apparatus to bo made. Hence the 
ordinary work of the kitchen may go on without 
the interruption of watching, &c. 

Wire-sewn Boots and Shoes. — M. Sellier, of 
Paris, has patented the right of using brass wire 
for attaching the upper leather to the welt of shoes 
anti boots. He argues that this metallic thread 
allows neither moisture nor dust to enter into the 
shoe, and farther that it docs not rip. The sevring 
is performed with as much case as with waxed 
thread, and is not more expensive. 

Improved Crayons for Drawing on Glass,-^ 
Melt together equal quantities of usphaltum and 
jcHow wax; add lamp black, and pour the mixture 
into moulds for crayons. The glahs should he well 
wiped with leather^, and in drawing, be careful not 
to soil the glass with the fingers. In trimming these 
era} oils, if the edge be bevelled, like scissors, the 
point may easily be rendered very fine. 


CORRESPONDENTS. 

J. Bakrr is surely joking, when ho asks how to rostoro a 
new nap to an old coat. 

AIgidivs — H is very polite and handsome letter wo are 
obliged for, and hope that wo shall still hnv© his good 
opinion. 

VV. F. — Eoloan harps are strung with eat-gut 

Galvanic Mkoalmno. — To deposit copper on idn.'-tpr of Paris 
moulds, wa.sh them over with nitrate cf .'•ilvcr. previnim to 
Iniinorsion, taking enro that the silver solution touclics the 
copper wire which supports the mould, and wJiich may ho 
twisted round the edge of it. 

A Ttro — The shadows are put upon the flesh color laid 
underneath 

VV. S. — We do not lielievo there Is or can lie siu li an instru- 
ment W’o cun hear noihlng of it at nny of the societies 
of London. 

S. PiKSME. — His machine is Ingenious, hut not practienblo, 
because it is slow in operation, and requires to tie worked 
at the precise time that the aeronaut's attention is other- 
wise ennaged. 

Gai.vanic Mkoalmno.— To olitoiii n gold r.»«-e to n nied.il use 
Uie uitro-inurinte of gold — a silver fare, the lulnitc of sil- 
ver; instead of the .solution of blue stone. 

PRKsiin\iN« Mossits in our next. — VVe are i-liliged for our 
friend's novel and interesting eoinnniiiieation. 

Fkk.vkkiks and Domestic (»reenhoii‘es very .sliortly. 

G. J. — Perhaps he will give us other infurinatiun. lie is in 
error in many respects. 

J. Dow, shall meet with early attention. 

J. Patkrson, Montrose. — We wrote to him liy post. The 
Koyal Society, whose address is Somcr.«et House, Loudon, 
do NOT offer a reward for trisecting an angle. 

W. W. — What he recommends we have always done, aiul 
shall continue to do. 

The Public are respectfully informed^ that 
Vol, /, of this Magazine is now ready ^ elegantly 
hound in cloth and letteredy price 8#. 

Cloth Covers, (lettered), for binding, may also he 
had of the Publisher, price lUtl. 

Communications, Books for Review, Inventions for Illus- 
Iration, &c., to be addressed to the Editor, at 55. Great 
Present Street ; to the Printer ; or to the Publisher. All 
Letters must he postpaid. 


Printed by D. Francis, 6, White Horse Lane, Mile F.nd Road 
Published every Saturday by W. Brittain, 11, Paternoster 
Row, and may be hud ol all Booksellers and Newsinuu in 
Town and Country. 
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PROCESS OF THE DAGUERREOTYPE. 
(Hemmed from patjc 10, and coo eluded. J 

Coating the mrfaee . — For this ojicration are re- 
quired the following iin|>lements : a box, as repre- 
sented in figure 1, and a phial of iodine. 



Some iodine is to be put into a cup dish and 
gjyced in the bottom of the box. It is necessary to 
dipide the iodine into pieces, in order to render tlie 
exhalation moro extensively and cfiually di^^u‘^cd ; 
otherwise on the middle of tlie plate would be 
formed circles, or a kind of iris, or appearance of 
a rainbow in prismatic colors, which would prevent 
the plate from receiving a uniform impression. A 
thin board with the plate fastened to it is then 
placed with the silver surface undermost, u])on small 
brackets or supports, at the four angles of the box, 
its cover is then closed. In this position the jilate 
must bo left, until the suifacc of the silver be 
covered with a fine gold tinge, which is caused by 
the evaporation of the iodine, condensing upon the 
surface of the silver. If the plate were allowed to 
remain too long, this golden yellow color would turn 
a purple or violet color, which must be avoided, be- 
cause in this stale the coating is not so sensitive to 
the effect of light. On the contrary, if this coat- 
ing is too pale or not sufficiently yellow, the image 
taken from nature would be very deficiently or 
faintly reproduced, therefore a coating of a golden 
yellow is particularly desired, because it is the most 
favorable to the production of the effect. The 
time necessary for this operation cannot be stated, 
because it depends on several circumstances, one is 
the temperature of the room wherein the operation 
is conducted, and another the state of the appara- 
tus ; for this process should be left to itself, and not 
be affected by the addition of any other heat than 
that of the room. 

It is very important in this operation that the 
temperature inside the box be equal to that outside ; 
if such were not the cas(*, on the plate being pasKe<i 
from a cold to a warm atmosphere, moisture would 
settle upon its surfac(', winch would do great injury 
to the effect. This operation should be left entirely 
to the spontaneous evaporation. of the iodine. 

When the surface of the plate has attained the 
proper color, the board witli the plate must be in- 
troduced into a frame which is adapted to the 
camera obscura. In this transfirenct, caie must be 


taken to prevent the light striking on the surface of 
the plate, and for this purpose the camera obscura 
may be lighted with a wax taper, the light of which 
has much less effect upon the coated surface ; even 
this light ought not to be allowed to strike too long 
on the plate, as it will cause marks or traces on the 
same, if allow^ed to continue a long time. After 
this second operation is completed, the plate is to 
be passed to the third operation, or that of the 
camera obscura. Whenever it is possible, the one 
operation should immediately follow or succeed the 
other. The longest interval between the two should 
not exceed an hour, beyond this time the action of 
the iodine and silver surface will lose their requisite 
photogenic properties. 

Third Operation , — ^Thc opparatus necessary for 
this operation is the camera obscura, figure 2, 
adapted and fitted to receive the prepared plates 
and their boards. This third operation is that in 
which, by means of light acting through the lens of 
the camera obscura, nature reflects or impresses (to 
use figurative language) an image of herself of all 
objects enlightened by the sun, on the surface of 
the jihotographic or prepared jilates. The objects 
(of which the image is to be retained upon the sur- 
face of the plate) sliould be as much as pos.sible 
lighted by the sun, because then the operation is 
more expeditious. It is easy to conceive that this 
operation being produced only by the agency or 
effect of light, that the action is the more rapid 
according as tlie objects are more brilliantly lighted 
up or illuminated, or in tlicir nature are more in- 
tensely white or ]>rescnt bright lines or surfaces. 
After haxing placed the camera obscura opposite to, 
or in front of the objects of w hich it is desired to 
fix or retain the image or obtain a representation, it 
is essential first to jiroperly adjust the focus of the 
camera obscura so tliat the objects be represented 
perfectly clear and distinct, this is easily done by 
moving forw^ard or backward, the frame of a plate 
of ground glass in the camera, which glass receives 
tlic images of the objects from the lens. When this 
frame is brought to the proper position, this move- 
able part of the camera obscura is fixed, by means 
of screws applied for that purjiose. The ground- 
glass is then removed from the instrument, care 
being taken not to move the camera obscura, and in 
the place of the ground-glass is substituted the ap- 
paratus carrying the prepared metallic plate or 
surface, which apparatus exactly fits the place of 
the ground glass plate on its frame. During the 
time the ajiparatus with the prepared surface is 
being fastened into the instrument, by small brass 
buttons or other fastenings, the camera obscura is 
closed ; the end is then opened by means of the 
two semicircles ; the plate is then in a proper posi- 
tion to receive and retain the impressions of the 
images of the objects chosen upon being opened. 
Nothing more need be done but to open the aper- 
ture of the camera obscura and to consult a watch 
to reckon the minutes the prepared surface shall be 
under the action of the light. This operation is of 
a very delicate nature and should be carefully at- 
tended to, because nothing is visible, and it is quite 
impossible to state the time necessary for the re- 
pr^uction of the image, as it depends entirely on 
the intensity of light received by or from the ob- 
jects, the image of which is intended to be repro- 
duced; the time may vary from three to thirty 
minutes. It is, however, very important not to 
allov; more tiuu' to ))asb than what is necessary for 
the reproduction, because the clear parts would no 
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longer be or remain white or clear, they would be 
darkened by the prolonged action of the light 
rillowed to strike upon the iodine on the surface. 
If on the contrary the time allowed is not sufficient, 
then the proof or image would lie vague and without 
proper details. Supi> 08 ing tlie operator has failed 
in one proof, it being imperfect on account of its 
having been withdrawn too soon or left to remain 
too long, another may be begun Immediately, a 
plate having been previously prepared; the operator 
is then more certain of obtaining tlie proper effect, 
the second operation being corrected by the first. 
It is desirable and useful in order to acquire proper 
jiractice to make some experiments of this kind. 
The plate or surface having been submitted to the 
action of the light the required time, I will proceed 
to describe tho 

Fourth Operatim\, — The Mercurial Process . — 
The operator must hasten to submit the surface of 
the plate to tho fourth operation, as soon us it is 
withdrawn from the camera obscura. Not more 
than one hour ought to be allowed to exjiire between 
the third and fourth operations, and it is much 
more certain to obtain good jiroofs or tracings of 
nature, when the fourth operation takes place im- 
mediately after the third. For this operation are 
required the following implements : first a phial 
containing a quantity of mercury or quicksilver ; 
secondly, the apparatus afterwards to be described, 
represented iu figure 3. The mercury is poured into 
the cup, situated in the bottom of the apparatus, 
and in a sufficient quantity to cover the ball or globe 
of u thermometer, inserted in the side of the box ; 
from this time no daylight must be admitted, and 
the room must be darkened, and the light of a 
candle taper only be used, to enable the operator 
to inspect the progress of the operation. TJie board 
on which is fixed the plate must be withdrawn from 
the apparatus already mentioned, as adapted in the 
camera, which ap])arutus jircscrves it from the con- 
tact of light. The thin board with the plate is then 
introduced in the grooves or ledges of the blackened 
board, 13 fig. 3 ; this black board is then replaced 
in the box or apparatus, which maintains it at an 
inclination of forty-five degrees, the prepared metal 
surface being placed undermost, so that it may be 
seen through the side glass, C. Tlie cover A, of 
the box must be put down gently, to prevent any 
particles of mercury flying about in consequence of 
the compression of the air. When tho wdiolc is 
thus prepared the spirit-lamp is lighted, and placed 
under the cup containing the mercury, and allowed 
to remain until the thermometer (the ball of which 
is immersed in tho quicksilver bath, the tube ex- 
tending outside the box) indicates a temperature of 
sixty degrees Centigrade, the lamp then must be 
removed ; if the thermometer has rapidly risen it 
continues to rise, even when the lamp is removed, 
but it should not be allowed to rise above seventy- 
five degrees Centigrade. The impressions of the 
image of nature now actually exists on the plate, 
but it is not visible ; it is only after several minutes 
of time has elapsed, that faint tracings of the ob- 
jects begin to appear, as may be readjly ascertained 
by inspecting the operation, or looking through the 
glass assisted by the light of a candle or taper, 
which must not be allowed to strike too long on 
the plate, because it would leave marks on the same. 
The plate should be left in tlie box, until the ther- 
mometer has lalleti forty-live degrees, then the plate 
IS to he taken out, and this o])eration is finished. 


Fifth Operation. — Fixing the TVaemg^ Pelinea- 
tiufkt or Picture, — The object of the fifth operation 
is to remove from the surface of the p ite, the 
coating of iodine, which otherwise dh its being 
exposed too long to the action of light would 
continue to be decomposed, and would thereby 
destroy the picture or tracing. For this operation 
are required the following articles ; — first, water 
saturated with sea-salt, or a weak solution of 
hypo-sulphate of pure soda ; secondly, the ap- 
paratus rejiresented in figs. 4 and 5, (one being a 
side view of the other) and two troughs, as shown in 
fig. 6. Into one of the trouglis, the salt water is 
to be poured, until it is about an inch in depth, the 
other trough is to bo filled with pure water ; these 
two liquids are warmed or heated in temperature, 
though not to the boiling point. In place of the 
solution of salt, may be substituted a solution of 
hypo-sulphate of jiurc soda, this latter is even 
jireferable because it completely removes the iodine, 
which is not always the case when s^a-salt is used, 
especially if tho designs or tracings have been 
obtained some time, and laid aside between the 
fourth and fifth operations. The mode of opera- 
tion, however, is tho same for the two solutions ; 
although the solution of hypo-sulphate does not 
require to be warmed, and a less quantity of it is 
required than of the salt and water, since it is 
sufficient that the plate should bo covered with the 
same, when laid on the bottom of the trough. The 
plate is first to bo immersed in the pure watei> 
contained in one of the troughs ; it must only be 
dipped in and drawn out immediately, it is sufficient 
that the surface of the plate be covered with water, 
and then without allowing it to dry, it is to be 
plunged immediately in the salt water. If the 
plate is not dipt in pure water before immersing it 
in salt water or in the solution of hypo-sulphate, 
these solutions would make marks or spots upon 
the surface of the plate. To facilitate the action 
of the salt water or of the hypo-sulphate which 
absorbs the iodine, the plate should be moved 
about in tho liquid. When the yellow color or 
tint of the iodine is entirely removed from the 
surface of the plate, it is to be removed and carefully 
taken by the edges, so as not to touch or injure 
the drawing, and then dipt immediately in the first 
trough of pure water. The apparatus shown in 
figs. 4 and 5, is then brought into use ; these must 
aU be perfectly clean, and a vessel or jug filled 
with distilled water, which should be hot, but not 
boiling. The plate, on being withdrawn from the 
trough of water, is to be placed Immediately on 
the inclined plane F, fig. 4, and without allowing it 
time there to dry. The operator is then to pour 
upon the surface bearing the drawing, the hot 
distilled water beginning at the top of the plate, 
and pouring the water over it in such maimer that 
it shall flow over the surface, and carry away with 
it all the solution of sea-salt or of hypo-sulphate, 
which has been already considerably weakened by 
the immersion of the plate in the first trough. If 
the hypo-sulphate has been used, the distilled 
water to be poured over the surface, need not be 
so hot as for the common salt solution. Not less 
than a quart of hot distilled water is required for 
thus washing the surface of a plate measuring 
eight or nine inches long, by six or seven inches 
wide. It sometimes will occur that after liaving 
])oured warm water on the surface, some drops or 
globules of water will remain on the jdate ; iu this 
case they must be removed before they have time 
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to dry, as they might contain some particles of sea- 
salt or iodine and injure the drawing, they are 
readily removed by strongly blowing on the plate. 
It will be understood how important it is that the 
water used for this washing should be perfectly 
pure, for part of it will dry on the surface of the 
plate, notwithstanding the rapidity with which it 
may have passed over it, and if it contains ex- 
traneous matter, then numerous and indelible spots 
would be formed on the drawing or tracing. In 
order to ascertain that the water is suited for this 
washing, a drop may be let fall on a burnished 
plate, and if, when evaporated by heat it leaves no 
stain or mark behind, it may be employed without 
fear ; distilled water is always sufficiently pure for 
this operation without testing it. When this 
washing is completed the picture drawing or tracing 
is finished, the only thing now to be done is to 
preserve the surface from being touched, also from 
dust and from vapours which tarnish silver. Tho 
mercury which traces the images, or in other words 
by the action ^)f which tho images are rendered 
visible, is partly decomposed, it adheres to the 
silver, it resists the washing by tho water poured 
upon it, by its adhesion, but it will not bear any 
rubbing or touching. To preserve these drawings 
they must be covered with glass, securely placed a 
little above the surface, both the edges of the glass 
and plate secured by pasted paper: or other means, 
and they are then unalterable even by the light of 
.the sun. 

Fig. l,(page 26,) is a vertical section of the iodine 
box or apparatus, wherein tho coating of iodine is 
obtained upon the silver surface. There is an interior 
cover closing the upper part of the box ; it serves, 
when the apparatus is not in operation to concen- 
trate the evaporation of the iodine, which condenses 
on the wooden surface of this part of the box. Be- 
low is the cup for containing the iodine. Under the 
inner cover is the thin board to which Is fixed the 
plate, the silver surface downwards ; half w'ay down 
is a disc or sieve of wire or other gause, which is to 
be placed over the cup, in order to equalize the 
dispersion of the evaporation of the iodine. There 
is also a wooden lining formed with inclined sides, in 
the shape of a square funnel ; this shape assists to 
diffuse equally the vapours of iodine, which spread 
as they rise. 

Thg Camera Obscura , — Hgure 2, is a vertical 
section taken through a camera obscuro, adapted 
fur the process of Daguerreotype or photogenic 
delineation, furnished with a frame for carrying 
the plate of ground glass, A. The distance this 
glass plate is to be from the object gloss or lens is 
the same as the distance at wliicb tlie surface in- 
tended to receive the image is placed. B, is a 
mirror for observing the effect of objects and select- 
ing points of view ; tins mirror serves to enable the 
operator to choose the scenery, the image of which 
is to be reproduced. When the focus is properly 
adjusted, the thumb-screw, H, is turned to fix the 
parts in this position. The mirror is kept dosed 
by means of two hooks at F, which lake into small 
eyes at G *, the frame and ground-glass plate is 
vrithdrawn, and in its place is substituted the framo 
carrying the prepared plate or surface. The object 
glass is achromatic and periscopic, the concave part 
must be outside of the camera obscura, its diameter 
is about three and a half inches, and its focus about 
13 inches. 

Fig. 3, is a side \iew of tlic mcicuiiul apparatus. 
A is the cover. B the black boaid with grooves to 


receive the board carrying the silver surface or me- 
tallic plate. E, the cup containing the mercury or 
quicksilver. F is the spirit-lamp. 

Fig. 6, is a plan view of one of the troughs made 
of copper, tinned ; two such troughs are required, 
one for the salt-water, and one for the pure water. 

Fig. 4 and 5, is a representation of the washing 
apparatus, made of tin varnished. To wash the 
designs on the plates they ore placed on the stand 
or angular ledge, D. E, is a ledge to conduct the 
water to the receptacle, C. 


METHOD OF PRESERVING MOSSES. 

Having often admired the beauty and elegance of 
some of our mosses, and repreting that I knew of 
no method by which they could w hen gathered be 
preserved, so as t(» retain any considerable portion 
of their natural appearance, 1 was induced, in 
order to effect this desirable object, to make trial 
of the following simple plan, which has succeeded 
beyond expectation. 

Tho picco of moss to be preserved should first 
bo cleansed of all dirt and extraneous matter ; it 
should then bo thoroughly wetted with distilled 
water, and placed in a preparation jar or wide 
mouthed bottle, in which also a little of tho water 
should be put — a few drops is sufficient, the object 
being to produce a damp atmosphere around tho 
plant, which is effected by the continual evapora- 
tion and re-condensation of the water in the jar, 
this of course being so secured as to prevent the 
escape of any portion of the water. 

By this process the moss will be found to pro- 
sciwe both its form and color. I have now tried it 
for a period of six months and the specimens re- 
main unchanged, as fresh and os green os the first 
day they were gathered. 

A moderate temperaturo is the most suitable. 

A. HASSELL. 

GLAZES FOR THE LATHE. 

Take B piece of dry beech or other wood, from an 
inch to an incli and half in thickness, and roughly 
shape it into a circular form of about 7 or 8 inches 
diameter. Chisel a square hole in tho middle, 
pass a wooden or iron axle through it, and wedge 
it firmly in. Centre this in the lathe and having 
turned down tlie edge with the gouge, smooth it 
w'ith the cliisel, aud form it into the shape of a 
grindstone. Next procure a piece of buff leather, 
of the requisite breadth and long enough to go 
exactly round. Brush the rim over with glue, and 
stick the leather neatly upon it, with the rough 
side towards the wood, and the edges exactly meet- 
ing. Then glue the outside of the leather and 
sprinkle emery powder upon it. Let it remain two 
or three days till perfectly sot, and it will be fit for 
use. In grinding with it, it is to bo suspended in 
the latho and swung round tlic contrary way to 
turning, and a pot of water should be at hand, to 
dip the tools into wlicn heated. A small grind- 
stone fixed in the lathe in tlic same manner, will 
be found very useful. If preferred, water may be 
ca.sily made to drip upon it while revolving ; but 
a Irougli cannot be employed as the water would 
be splashed about by the velocity. 

T. KENTISH. 




MAGAZINE OF SCIENCE. 


20 


CHEMICAL ELEMENTS. 

HYDROGEN. 

(Resumed from page 6.^ 

Ea?. Hydrogen inflamed by the electric 

spark, — Blow a soap bubble with hydrogen, and 
take the most minute spark through it, and it will 
be inflamed. The electrical cannon and pistol are 
modifications of this experiment. 

Ex. 19. — Hydrogen inflamed by a red heat . — 
Plunge in a small bottle of hydrogen gas, an iron 
wire heated to complete redness ; the gas will thereby 
be inflamed at the mouth of the bottle. 

Ex. 20. — Musical sounds produced. — Inflame 
the hydrogen gas which issues from the bottle where 
it is generated, through a tobacco i)ipe fastened in 
the cork, and hold over it so that the flame may be 
completely inclosed, a tube of glass about 2 feet 
long and 1 inch internal diameter. As the flame 
rushes up a strong musical sound will be produced, 
in tone according to the size of the column of air 
put in motion, or rather according to the size of 
the tube. If the tube be perforated with holes, 
like a flute, a tune may be produced. It is neces- 
sary that the flame should be as small as possible. 
The effect is produced by the succession of explo- 
sions and consequent vibrations occasioned by the 
combustion of the gas in the tube. Other flames 
besides that of hydrogen produce the same sound. 

Ex. 21. — Renders certain metals red hoi, — Let 
a small stream of hydrogen gas fall upon platinum 
in a finely divided state, or as it is then called 
spongy platina. The metal is almost immediately 
rendered red hot, and in its turn inflames the hy- 
drogen. The same effect is produced upon palla- 
dium and iridium, though less perfectly, and also 
upon gold and silver leaf, if previously heated to 
300° of temperature. 

Ex. 22. — Hydrogen Tinder Box, or Dohereim^r 
Lamp, — The peculiar property of hydrogen causing 
spongy platina to become red hot, and then becom- 
ing inflamed by it, has given rise to one of the 
most philosophical instruments for producing in- 
stantaneous light, and which may be made available 
for many purposes of chemical analysis. It is 
described thus ; (see figure.) 



A is globular funnel-shaped vessel, fitted by a 
ground joint into the bottle B. The lower end of 
A, which is hoUow, and which extends to very near 
the bottom of B, has placed upon it a cylinder of 
zinc, confined there by a cork beneath, which fits 
lightly. C is a tube fitted on to a second neck made 
to the bottle, and is furnished with a stop cock and 
jet, to throw the hydrogen when made, upon some 
spongy platina contuiiied in n little cuj> beneath tlj 
jet. To chaigc this instrument with hydrogen, B 


is nearly filled with water previously mixed with 
one sixth the quantity of sulphuric acid. The zinc 
is put on the pipe belonging to A, with t) e cork 
beneath it, and A put in its place. Hyidrogen will 
now be generated, and a quantity occupy the part 
of B not filled with water ; here acting with a pres- 
sure upon the water the latter is driven up the tube 
into A, and by this means the zinc is left bare, and 
no more hydrogen is formed. To procure a light, 
turn the stopcock, and the hydrogen will pass out 
in a very minute stream upon the platina, this will 
become red hot, and the hydrogen jet be inflamed, a 
match or candle may then be lighted by it : as the 
gas burns, the pressure in B is removed, the water 
again sinks, acts upon the zinc, and forms gas a 
second time, and so on, till the whole is consumed. 
This instrument is sure and quick in its action, and 
is extremely valuable as a blow-pipe for chemical 
analysis and particularly for working in glass. 

The following cut exhibits the same apparatus in 
a different and more elegant form, the construction 
is the same. * 



A represents a moveable top to a glass vessel, 
BB a rod to hold the lump of zinc C. D is a 
cover for the ])latinum box 1<\ The jet of hydrogen 
issued from the figures mouth E. GG shows the 
mixed acid and water driven up in the outer vessel 
when the inner one is loaded with gas. The arms 
of the figure move the plug of the stop-cock, when 
the arms are lifted up the cock is opened ; when 
shut down, the communication is closed. 

(7h be continued.) 


ARTIFICIAL PEARLS. 

This elegant manufacture is of French origin, and 
is still carried on by that ingenious people in a 
superior manner. They are formed of thin glass 
bubbles, with their interior surfaces covered with a 
pearl-colored substance, which is thrown into them 
through a small tube. The substances employed 
for tliis jmrpose arc the silvery scales of fishes, par- 
ticularly those of the bleak ; they are prepared by 
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being well beaten in water; the silvery sediment 
next undergoes several ablutions, and is then mixed 
with transparent agglutinating matter, and in this 
state is employed for coating the bulbs. The in- 
ventor was a bead-maker of the name of Jacquin, 
who lived about the time of Henry the Fourth. 
This man observed, that on washing the scales of 
the bleak hsh, a very beautiful silver-colored pow- 
der was obtained, and it occurred to him that by 
introducing this substance into the interior of finely 
blown glass beads, slightly tinged with opaline hues, 
a j^ierfect imitation of real pearls might be made. 
Jacquin experienced considerable difficulty in pre- 
serving this silvery powder, which if not speedily 
made use of, quickly became putrid, dilTusing an 
intolerable smell. Attempts were made to preserve 
it in spirits, but this was found to have the effect of 
destroying its beautiful lustre. It was at length 
discovered that tho volatile alkali possessed the 
power of ))reserving tho substance without detri- 
ment to its lustre. 

The Roman fiearls are formed of a very pure 
alabaster, considerable quarries of which exist near 
Pisa, in Tuscany. The process is as follows : — 
The alabaster is first sawn into slices, the thickness 
of the pearls required ; the pearls are then formed 
with an instrument wliich bores a small hole in tho 
centre at the same time that the required shape is 
obtained. Tlie next thing in the piocess is their 
immersion in boiling wax to give them a rich yellow 
hue, and afterwards to cover them several times 
with the silvery substance obtained from the scales 
of the bleak. The singular be4iuty of this orna- 
ment, which perfectly resembles the real pearl ; the 
varied patterns in which they are arranged, and 
their extreme cheapness, render them an object 
much sought after ; while their solidity is such that 
they may be dashed to the ground with violence 
without receiving the slightest injury ; being thus 
rendered far superior to those of French manufac- 
ture, which are at once more fragile, aud conside- 
rably less imitative. 

CAitteae Pearls. — That ingenious people, the 
Chinese, in a manner, force the production of the 
article in the animal itself. They collect the mya 
margaritifera, or European pearl muscle, and pierce 
the outsides of the shells in several parts, without 
completing the perforation throughout. The ani- 
mal becoming conscious of the weakness or defici- 
ency of the shell in those particular spots, deposits 
over them a great quantity of its calcareous matter, 
and thus forms so many pearly tubercles over them. 
The pearls thus obtained are, however, said to be 
generally inferior to those naturally produced. 


LANDSCAPE PAINTING. 

Landscape painting comprehends all objects pre- 
sented to our view in a prospect of the country, 
and is commonly divided into the heroic or historic 
calf and the rural or pastoral styles ; all others 
partake more or less of these. By the heroic style 
IS understood those scenes which exhibit whatever 
is groat, sublime, or extraordinary in nature or in 
art. 

The rural stylo is a representation of countries 
rather abandoned to tho caprice of nature than 
cultivated by man. A landscape comprehends a 
great variety of parts, such as situations or open^ 
mySf accidtntSy air, skies and clouds, ojfskips aud 
mountains, verdure, rocks, fields, terraces, hutld^ 
inffs, water, fore grounds, plamts, trees and figures. 


Situations or Openings . — These are the view or 
prospect of a country and require groat skill in 
putting togctlicr. 

Accidents . — Accidents in painting are various, 
such as an obstruction of tlic sun’s light by tho 
interposition of clouds, so that some parts of the 
prospect shall bo cnlightcnod, while others are ob- 
scured. 

The Sky and C/owds.— In tho language of the 
painter, the sky means the ethereal firmament 
above us. The sky is of a blue color drawing 
more to a white as it approaches the earth, on ac- 
count of tho intervention of vapors arising between 
the eye and the horizon. It is to bo observed, 
however, that this light being yellowish or reddish 
at sunset, those objects partake not only of the 
light but of the yellow or red color, consequently 
tho yellow light mingling with the blue sky, gives 
it a tint more or less greenish, as the yellowness of 
tlio light is more or less deep. Tlie property of 
clouds is to bo thin and airy both in sliapo and 
color; their shapes, though of endless variety, 
ought to be carefully observed and studied from 
nature. In order to make them look thin in a 
picture, tho grounds over whicli they pass ought 
to bo made to unite with them, as if the clouds 
were transparent, especially towards their edges. 
Small clouds in a painting seldom have a good 
effect, and betray a feebleness of manner in the 
artist, excepting when they arc so near one to 
another as in a general way to be considered as 
forming only one object. 

Oj^skips and Mountains . — Offskips have a near 
affinity with the sky, by which their strength or 
faintness is determined, the offskips arc darkest 
when the sky is most loaded, and brightest whoii 
it is most clear. In representing the distances of 
mountains, care must be taken to round thorn off 
by proper gradations of tints, and to avoid edgei- 
ncss in their extremities, which makes them ap- 
pear in slices. 

Trees . — Beginners will find in practice that the 
chief trouble of landscape, lies in handliag trees ; 
as they are the most dillicult part of landscape, so 
arc they its greatest ornament. 

Painters usually comprise under tho word stud/y, 
any thing wliatever which they either design or 
paint separately after the life ; whether figures, 
heads, lands, draperies, animals, mountains, &c. 
As the landscape painter need only study such ob- 
jeets as are to be met with in the country, we 
would recommend to him some order that his 
drawings may bo always at hand ; when ho wants 
lliom, he should copy from nature on separate 
papers the different effects of trees in general, with 
their trunks, foliage, and colors. Ho ought also to 
study the effects of the sky, in the several times of 
the day and seasons of the year. To improve 
themselves in these kind of studies, painters have 
taken several methods. There arc some artists 
Avho havo designed after nature in the open fields, 
and have there quite finished those parts which 
they had chosen, but without adding any color to 
them; others only draw tho outlines of objects, 
and slightly washed over them colors for the advan- 
tage of their memory. 

If it be asked which is the itiost proper time for 
these studies, the answer is, that nature should be 
studied at all times, because she is to be repre- 
sented at all seasons, but autumn yields the most 
plentiful harvest for her line t5ffccts ; the mildness 
of the season — the beauty of tho sky, and the 
variety of objects are powerful inducements with 
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Uio painlor for improving his genius and porfocting 
his art. 

But as wc cannot see or ohsorvo everything it is 
not improper to make use of the studies of others. 
Uaphacl sent some young men into Greece, to de- 
sign such things as he thought would be of service 
to him, and made use of them to as good purpose 
as if he himself had them always on the spot ; for 
this, Raphael is so far from deserving censure that ho 
ought on the contrary to be commended, as an 
example that painters ought to leave no way un- 
tried for improving in their profession. The 
landscape painter may accordingly make use of 
the works of all those who have excelled in any 
kind, in order to acquire a good manner ; like tho 
bees which gather their variety of honey from 
different flowers. 

(To he concluded.) 

ACTION OF COLORED LIGHT ON THE 
GROWTH AND GERMINATION OF 
PLANTS. 

BY ROBERT HUNT, ESO. 

I PLANTED in a box some curled cress seed, and so 
arranged bottles of carmine fluid, chromate of 
potassa, acetate of copper, and the ammonia 
sulphate, that all but a small space of the earth 
was exposed to light which liad permeated three- 
fourths of each of these media. 

For some days the only apparent difference was 
that the earth continued damp under the green and 
blue fluids, whereas it rapidly di ied under the red 
and yellow. The plumula burst the cuticle in the 
blue and green lights, before any change was evident 
in the other parts. 

After ten days, under the blue fluid there was a 
crop of cress, of as bright a green as any which 
grew in full light, and far more abundant. 

The crop was scanty under the green fluid and of 
a pale unhealthy color. 

Under thS yellow solution but two or three plants 
appeared, yet they were less pale than those which 
had grown in green light. Beneath the red bottle 
the number of plants which grew was also small, 
although rather more than in the spot the yellow 
covered. They too were of an unhealthy color. 

I now reversed the order of the bottles, fixing 
the red in the place of the blue, and the yellow in 
that of the green. After a few days' exposure the 
healthy cress appears blighted, while a few more 
unhealthy plants began to show themselves, from 
the influence of the blue rays, in the spot origin- 
ally subjected to the red. 

It is evident from this that the red and yellow 
rays not merely retard germination, but positively 
destroy the vital principle in the seed. Prolonged 
exposure uncovered, with genial warmth, free air, 
and indeed all that can induce growth, fails to 
revive the blighted vegetation. 

I have repeated the experiment many times, 
varying the fluids, but the results have been the 
same. At this time! have the above facts strikingly 
exemplified where the space covered by the bichro- 
mate of potassa is without a plant. I 

These results merit the attention of those who I 
are engaged in the study of vegetable economy. i 
Do they not point at a proi'css by which the pro- | 
ductions of climes more redolent of light than our.s 
may be brought in this island to their native 
perfection ^ — Philos. Mat/. April. 


VARNISHING. 

(Resumed from page %.) 

Turpentine Copal Varnish. 

3 oz. of copal, liquefied, and 
20 oz. of oil or essence of turpentine. 

Place tho matrass containing the oil in a balneum 
marim, and when tho water boils add the pulver- 
ized copal ‘in small dosos. Keep stirring tin? 
mixture, and add no more copal till the former bo 
incorporated with tho oil. If tho oil, in conse- 
quence of its particular disposition, can take up 3 
ounces of it, add a little more ; but stop if the 
liquid becomes nebulous, then leave the varnish at 
rest. If it be too thick, dilute it with a little warm 
essence, after having heated it in the balneum 
mariee. When cold, filter it through cotton, and 
preserve it in a clean bottle. 

This varnish has a good consistence, and is as 
free jfrom color ns the best alcoholic varnish. 
When extended in one stratum ovcf smooth wood, 
which has undergone no preparation, it forms a 
very brilliant glazing, which, in the course of two 
days, in summer, acquires all tho solidity that may 
be required. 

The facility which attends the preparation of 
this varnish hy tho method here indicated, will 
admit of its being applied to all colored grounds 
which require solidity, pure whites alone excepted ; 
painted boxes, therefore, and nil small articles, 
colored or not colored, whenever it is required to 
make the veins appear in all the richness of their 
tones, call for the application of this varnish, which 
produces the most beautiful effect, and which is 
more durable than turpentine varnishes composed 
with other resinous substances. 

Fat Amber i or Copal Varnish. 

4 oz. of amber or copal of one fusion, 

10 oz. of essence of turpentine, and 
10 oz. of drying linseed oil. 

Put the whole into a pretty large matrass, nn<l 
expose it to the heat of a balneum mariie, or move 
it over the surface of an uncovered chalFing-dish, 
but without flame, and at the distance from it of 
two or three inches. When the solution is com- 
pleted, add still a little copal or amber to saturate 
the liquid ; then pour thcjwholc on a filter prepared 
with cotton, and leave it to clarify by rest. If tho 
varnish is to thick, add a little warm essence to 
prevent the separation of any of the amber. 

This varnish is colored, but far less so than 
those composed by the usual methods. Wlien 
spread over white \vood, without any preparation, 
it forms a solid glazing, and communicates a slight 
tint to tho wood. 

If it be required to charge this varnish with 
more copal, or prepared amber, the liquid must be 
composed of two parts of essence for one of oil. 

Compound Mastic Varnish. 

32 oz. of pure alcohol, 

G oz. of purified mastic, 

3 oz. of gum saudarac, 

3 oz. of very clear Venice iurpentine,and 

4 oz. of glass, coarsely pounded. 

Reduce the mastic and sandarac to fine powder ; 

mix this powder with white glass, from which the 
finest parts have been separated by means of a hair 
sieve; put all the ingredients, wdth alcohol, into a 
short-necked matrass, and adapt to it a stick of 
white wood, rounded at the end, and of a length 
proportioned to the height of the matrass, that it 
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may bo put iu motion. Expose ilio matrass in n 
vessel filled with water, made at first a Httlo warm, 
and which must afterwards be maintained in a 
state of ebullition for one or Uvo hours. The mat- 
rass may be made fast to a ring of straw. 

When the solution seems to be sufficiently ex- 
tended, add tho turpentine, which must be kept 
separately in a phial or pot, and which must bo 
melted, by immersing it for a moment in a balneum 
mariee. Tho matrass must be still left in tho water 
for half an hour, at tlio end of which it is taken 
off; and the varnish, is continually stirred till it is 
somewhat cool. Next day it is to be drawn off, 
and filtered through cotton. By those moans it 
will become exceedingly limpid. 

Tho addition of glass may appear extraordinary, 
hut this substance divides the parts of the mixture, 
which has been made with tho dry ingnulionts, 
and it retains the same quality when placed over 
the firo. It therefore obviates with success two in- 
conveniences, ^diich are exceedingly troublesome 
to those who compose varnishes. In tho first 
place, by dividing tho matters, it facilitates the 
action of the alcohol ; and in the second its 
weight, which surpasses that of resins, prevents 
these resins from adhering to the bottom of the 
matrass, and also the coloration acquired by the 
varnish when a sand-bath is employed, as is com- 
monly the case. 

Tho application of this varnish is suited to 
articles belonging to the toilette, such as dressing- 
boxes, cut paper-works, &c. Tho following pos- 
sesses the same hrilliancy and lustre ; but it has 
more solidity, and is exceedingly drying. 

Camphorated Mastic Varnish for Paintings, 

12 oz. of mastic, cleaned and washed, 

IJ oz. of pure turpentine, 

4 oz. of camphor, 

5 oz. of white glass, pounded, and 

36 02 . of ethercous essence of turpentine. 

Make the varnish according to the method indi- 
cated for compound mastic varnish before de- 
scribed. The camphor is employed in pieces, and 
the turpentine is added when tho solution of the 
rosin is completed. But if the varnish is to be 
applied to old paintings, or paintings which have 
been already varnished, tho lurpeiilino may be 
suppressed, as this ingredient is hero recommended 
only in cases of a first application to now paintings, 
and just freed from w'hite of cpg varnish. 

The cthcrous essence recommended for varnish 
is that distilled slowly, without any intermediate 
Substance. 

The question by able masters, rc.s])ccting the kind 
of varnish proper to be employed for paintings, 
has never yet been determined. 

Some artists, who have paid particular attention 
to this object, make a mystery of the means they 
employ to obtain the desired effect. The real end 
may be accomplished by giving to 'the varnish, 
destined for painting, pliability and softness, with- 
out being too solicitous in regard to what may add 
to its consistence or its solidity. The latter quality 
is particularly requisite in varnishes which arc to 
be applied to articles much exposed to friction, 
such as boxes, furniture, &c. 

To make Painter's Cream . — Painters who have 
long intervals between their periods of labour, arc 
accustomed to I'ovcr the parts they have painted 
w'ith a preparation which prcscr\es the freshness 
of the colors, and which they can remove when 


they resume tlieir work. This preparation is as 
follows : 

3 oz. very clear nut oil, 
s oz. mastic in tears, pulverized, and 
I oz. sal saturni, in powder, (acetate of lead.) 
Dissolve the mastic oil over a gentle fire, and pour 
the mixture into a marble mortar, over tho 
ponnded salt of lead ; stir it with a wooden pestle, 
and add water in small quantities, till tho matter 
assume tho appearance and consistence of cream, 
I and refuse to admit more water. 

( To he continued.) 


MISCELLANIES. 

Porosity of Cotton . — Fill a glass tumbler com- 
pletely with some spirit, so that a few more drops 
would cause it to overflow. This done you will 
find no difficulty In introducing into the tumbler, 
BO filled, a whole handful qf raw cotton. This 
experiment was suggested by the accidental re- 
covery of some wet cotton from a boat which had 
been some time sunk in a river in America ; when 
it w'as found that after the water was squeezed 
from the cotton, the vessel which had contained it 
remained nearly as full as before the cotton was 
removed. Spirits answer much better than wate^r 
for this experiment, from tho rapidity with which 
they arc absorbed by the cotton. Several theories 
have been started in explanation of this result: 
such as, that the filaments of cotton occupied the 
vacancies between the globules of water; or that. 
by its capillary attraction, the cotton subdividea 
the globules, and caused them to occupy a less 
space, &c. ; but Mr. Trantwinc, who has com- 
municated this experiment to the Franklin 
Journaly accounts for the efl'cet more satisfactorily, 
by supposing the fluid to insinuate itself between 
the filaments of cotton, and thus permit the latter 
to occupy no more space than is duo to their 
actual solidity. 

CORRESPONDENTS. 

Rolled Silver may be bought in many iihopR in Shoe Lane. 
Zinc Rouh may bo cast by any ono, thus. Pill a garden pot 
wjlh wet sand, make a hole In tho 8und with a small ruler, 
ami pour molted //inc into it 

J — Fusible metal inuukH, to Join the wire to them; lay the 
wire on the huurth and pour tho inotdl upon It, and thus 
nl.Ho tho zinc, when they will unite 
QnxhTioMs ol general iiitorcst are never answered on tho 
wrapper, but only those things of Individual copcern. 

J. W. Ci. — ^'Fhe power of a microscope is measured by a finely 
divided gla.ss plate called u micrometer, through or upon 
which the object is Been. 

Tub earth is nearer the .sun in winter than in summer, but the 
ray.s of the sun Talks moir direct u{)on us during tho sum- 
mer months, therefore it is hotter at that season. — The rest 
among our next queries. 

CoiioLAiNUs.— A quadrant maker will bust niLswor his pur- 
pose — The iron bar must be 2 incites tiiick, 2 feet six long. 
Makinu Maunfts.— T he best method is that of double touch. 

(j:;^ The Public are respectfully informed^ that 
Vol. /, ff this Magazine is now ready ^ hound in 
cloth and lettered^ price 8#. 

Cloth Covers, (lettered ) , for binding, may also he 
had qf the Publisher, price 10<f. 


Communications, Books for Review, Inventions for Illus- 
tration, &c , to be addressod to the Pditor, at 55, Great 
Prespot Street ; to the Printer ; or to the Publisher. All 
Letters must be post paid. 

Printed by I) Francis, f». White Horse Lane, Mile End Road. 
Pubhshed every Saturday l>y W Britiain, II, Paternoster 
Row, and may be had of all Booksellers and Nowsmcii in 
Town and Country 
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DOMESTIC GREEN-HOUSES AND 
FERNERIES. 

There are few subjects in which the last few years 
have produced a greater change than the cultivation 
of plants in rooms, particularly in those situated in 
tlie dense parts of cities. A very short time back 
a few superannuated geraniums in pots, and two or 
three lankj hyacinths in glasses, were almost all 
that could be made to blossom in confined situa- 
tions ; and if the denizen of the metropolis gar- 
nished his apartment with a Clove Pink, or a Carna- 
tion— a V^erbna, or a Heath, it was only a brief 
space that he could make them survive in such a 
contaminated atmosphere ; as to fiourisliing it was 
out of the question — evi ry shrub he might procure 
became stunted,, black and fiowerless. The Daisy, 
Violet, and Heart’s-ease all died, even the hardy 
Stonecrop, Thrift, and House-leek, dragged on but 
a miserable existence. Thus discouraged, the 
Londoner vmed no longer to be rus in urbe^ and 
sought in other things for those decorations w'hich 
he hoped to have reaped from the bountiful hand 
of nature. Why this general disease and mortality 
should take place was variously explained by one 
party, and that by far the most numerous it was 
thought to arise from want of fresh air / by which 
term it was understood, air such as that of the fields 
uncontaminated by the breathing of animals, and 
not deoxydated by the burning of culinary and 
manufacturing fires. But said another party, 
plants ought to tlirive better in cities because they 
live upon carbonic acid gas, and both respiration 
and combustion furnish it to them in greater 
abundance than in the open country. 

This last opinion being theoretically true, the 
quest on arises, how is it then that they dwindle 
under such apparently favorable circumstances.^ 
Upon reflecting upon it we trace several causes for 
this eifect. First, we must consider that a plant 
in its native place of growth, or even in a country 
garden, is subjected always to a seasonable and 
natural temperature, not thrown into unwonted 
vigor by too much heat, nor withered by want of 
moisture. In those seasons when plants grow most 
vigorously, namely, spring and autumn, the dews 
of night fill the absorbent vessels, the moderate heat 
of day stimulates the languid system of vegetation. 
These regular alterations of warmth and moisture 
can scarcely be imitated with convenience in do- 
mestic gardening. Here then is one cause of want 
of vigor. A second is to be found in the inferior 
and unequal degree of light. In the open country 
a plant is surrounded by the strongest light through- 
out the day — in a room, light comes perhaps only 
through a window and even then without clearness 
or brilliance ; thus the stems become elongated, the 
leaves sickly and white, the flowers pale and scent- 
less, the fruit abortive, although the poor deplora- 
ble plant used its best endeavours to escape to a 
clearer atmosphere, by growing towards the window 
and to obtain every particle of light it can by 
turning all its moveable parts in the same direction. 

A third cause of failure is the contamination of 
the atmosphere in which the plants are placed, not 
from the presence of carbonic acid gas, that they 
could probably bear ; nor yet sulphurous acid gas, 
as some have said, but because it is loaded with fine 
particles of smoke, and other exhalations which 
coal fires always yield in abundance ; this wafted 


through the air when hot, settles when cold on every 
thing around, plants and all. By this means the pores 
of the leaves become clogged up, the stomatse upon 
their surfaces, which are the organs of respiration, 
evaporation and partly of absorption, become impe- 
ded in their important functions, and the sap no 
longer elaborated by the leaves, ceases to deposit 
those secretions upon which vegetable vigor and 
health, we may say life, depend. 

It must be evident that if we could remove these 
causes of decay, we should be enabled to cultivate 
plants with success in confined places. Our minds 
would, therefore, naturally consider green-houses 
as the proper shelter. This is partially true, but 
these buildings are subject to other and great vicis> 
situdes ; for example, the direct rays of the sun 
upon their glazed roofs concentrates the heat within, 
and if the windows are opened, the moisture evapo- 
rates. Thus great attention is requisite, not only 
to ensure a proper degree of warmth, but of mois- 
ture also — and the contamination of the atmosphere 
is unprovided for. 

Reflecting upon these several cireumstances, Mr. 
Ward, of Wellclose-square, one of our first bo- 
tanists, suggested that if plants were placed in air- 
tight cases, every obstacle to their luxuriant growth 
would be removed, fuliginous particles would be 
excluded, these cases being placed in an apartment, 
sufficiently equable temperature will be preserved, 
and the moisture, with which they are at first fur- 
nished evaporating, will roll down the sides of the 
glass and be again taken up by the roots and passed 
upwards to the foliage ; thus a succession takes 
place as in nature, without the least attention being 
necessary ; and although this does not remedy the 
want of light, but rather diminishes the small quan- 
tity otherwise obtainable, yet it is only to choose 
such plants as grow naturally in confined situations, 
amid obscurity and moisture, and we are then ena- 
bled to have a flourishing garden, even in the 
narrowest courts of a city. The size of such a 
garden may be that most convenient to us, from the 
extent of an apartment to the conflnemenc of a 
common glavss bottle. 

The following directions on the formation, ar- 
rangement, and management of Domestic Green- 
houses, and on the choice and procuring of subjects 
for them, will we hope be useful. 

Plants have been crown in a common quart 
bottle, (white glass,) and are to be managed thus 
Put tlie plant first into the bottle, and hold it up a 
little, so that nothing but a part of the roots shall 
touch the bottom, or if there be room enough not 
even these. Then having some of the proper earth, 
in a rather dry state, pour it gradually in so as to 
surround the roots, and lie evenly about them. 
Next pour in sufficient water to saturate the earth, 
and this being done, cork up the bottle so as to be 
completely air-tight. The plant will take root 
and flourish for a long period without any attention 
whatever. It should be kept near the light. 

Plants may be raised from seed in the same man- 
ner, putting ill the earth first, water next, and the 
seed being sprinkled on the top — until the seed 
germinates or begins to grow, it must be placed in 
a dark situation. 

Glass cases for growing several plants together 
may be made as follows. — Procure a wooden box of 
any convenient length and breadth, and 6 or 8 inches 
deep ; have a groove made around the top of the 
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box to hold a glass shade, either made of one -piece 
like those shades which are used to cover alabaster 
vases, birds, &c. ; or else made of five pieces of 
glass joined by a strip of pasted paper, or by a brass 
or wooden frame-work at the edges. Place the 
proper earth in the wooden box, and the plants 
or seeds in it, water them well and put on the glass 
cover. The lower edge of this it will be remem- 
bered fits in a groove, made larger than the cover, 
80 that when the latter is put on a space shall be 
all around it. It may either remain thus, or be 
filled with water or putty — rendering the case 
thereby air-tight. 

Green-houses. — ^The above are adapted to keep 
within an apartment, as for example, withinside a 
parlor or study window ; hut it may be wished to 
construct a building which shall be capable of hold- 
ing a much larger quantity of plants ; such may be 
constructed exactly like a common green-house, but 
not capable of being opened, except by means of a 
door or window communicating with an apartment ; 
thus, although not air-tight, it is defended from 
great and sudden alterations — not being in commu- 
nication with the open air. 

Greenhouses or Ferneries, as they are called from 
having Ferns mostly growing in them, are from 
their size capable of much embellishment. The 
plants may be arranged in pots, as in a common 
greenhouse — or much better, slanting shelves may 
be made of slate, or stone, and projecting some dis- 
tance from the wall, earth is rammed behind them. 
Besides this are two other methods usually com- 
bined, the lower part being formed into a kind of 
ornamental rock work, the upjier part covered with 
the rough bark of trees, nailed on, and little'plants 
stuck in every cavity (capable of holding earth. 

The cuts represents some of these buildings of a 
large size laid out in rockwork with fountain, &c. 
The plants seen growing in it are called Fkuns, an 
account of which, and method of procuring some 
of them, requisite soil, &c., planting and after- 
management we propose giving in a short time. 

( Cov tinned on page 76.) 

CHROMIUM AND ITS COMBINATIONS. 

Titk only ore of this metal which occurs in 
sufficient abundance for the purposes of art is 
the oetohedral chrome-ore, commonly called the 
chromate of iron, though it is rather a compound 
of the oxides of chromium and iron. The fracture 
of this mineral *is uneven ; its lustre imperfectly 
metalic ; its color between iron-black and brown- 
ish-black, andiits streak brown. Its specific gravity 
in the purest state rises, to 4*5; but the usual 
chrome-ore found in the market varies from 3 to 4, 
According to Klaproth this ore consists of oxide of 
chromium, 43 ; protoxide of iron, 34‘7 ; alumina, 
20*3 ; and silica, 2 ; but Vanquelin's analysis of 
another specimen gave, respectively, 55-5, 34, 6, and 
2. It is fusible before the blowpipe ; but it acts 
upon the magnetic needle, after having been exposed 
to the reducing smoky flame. It is entirely soluble 
in borax at a high blowpipe heat and imparts to it 
a beautiful green color. 

Chrome-ore is found at the Bare-Hills near Balti- 
more, in Maryland ; in the Shetland Isles, Unst and 
Fetlar ; the department of Var, in France, in small 
quantity ; and near Portsoy, in Banffshire ; as also 
in Silesia and Bohemia. 


Chromate of Po/nM.— The chief application of 
this ore is to the production of chromate of potasn, 
from which salt the various other preparations of 
this metal used in the arts arc obtained. The (»re 
is reduced to a fine powder by being ground In a 
mill under ponderous edge-wheels, and sifted. It 
is then mixed with one third or one half its weight 
of coarsely bruised nitre, and exposed to a powerful 
heat, for several hours, on a reverberatory hearth, 
where it is stirred about occasionally. In the large 
manufactories of this country, the ignition i>f the 
above mixture in pots is laid aside, as too operose 
and expensive. The calcined matter is raked out, 
and lixiviated with water. The bright yellow solu- 
tion is then evaporated briskly, and the chromate of 
potash falls down in the form of a granular salt, 
W'hich is lifted out from time to time from the bottom 
with a large ladle, perforated with small holes, and 
thrown into a draining box. This saline powder may 
be formed into regular crystals of neutral chromate 
of potash by solution in water and slow evaporation ; 
or it may be converted into a more beautiful crys- 
talline body, the bichromate of potash, by treating 
its concentrated solution with nitric, muriatic, sul- 
phuric, or acetic acid, or, indeed, any acid exercising 
a stronger affinity for the second atom of the potash 
than the chromic acid docs. 

Bichromate of potash, by evaporation of the above 
solution, and slow cooling, may be obtained in the 
form of square tables, with bevelled edges or flat 
four-sided prisms. They are permanent in the air, 
have a metallic and bitter taste, and dissolve in about 
one tenth of their weight of water, at 60° F ; but ill 
one half of their weight of boiling water. They con- 
sist of chromic acid, 13 ; potash, 6 ; or in 100 parts, 
68*4 -j-31 *6. This salt is much employed in calico- 
printing and dyeing. 

Chrome Yellow . — The chrome yellow of the 
painter is a rich pigment of various shades, from deep 
oraiii'c to the palest canary yellow. It is made by 
adding a limpid solution of the neutral chromate 
(the above granular salt) to a solution, equally 
limpid, of acetate or nitrate of lead. A precipitate 
falls which must be well washed and carefully dried 
out of the reach of any sulphuretted vapours. A 
lighter shade of yellow is obtained by mixing some 
solution of alum or sulphuric acid with the chromate, 
before pouring it into the solution of lead ; and an 
t)range tint is to be procured by the addition of sub- 
acetate of lead in any desired proportion. 

Chrome Green . — The green oxide of chrome has 
come so extensively into use as an enamel color 
for porcelain, that a fuller account of the best modes 
of manufacturing it must prove acceptable to many 
of our readers. 

That oxide in combination with water called the 
hydrate may be economically' prepared by boiling 
chromate, of jtotash dissolved in water, with half its 
weight of flowers of sulphur, till the resulting grecu 
precipitate ceases to increase, which may be easily 
ascertained by filtering a little of the mixture. The 
addition of some potass accelerates the operation. 
This consists in combining the sulphur with the oxy- 
gen of the chromic, so as to form sulphuric acid, 
which unitf s with the potash of the cromate into 
sulphate of potash while the oxide becomes a hydrate. 
An extia quantity of potash facilitates the 

I deoxidizement of the chromic acid by the formation 
of hyposulphite and sulphuret of potash, both of 
which have a strong attraction for oxygen. For 
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this purpose the clear lixivium of the chromate of 
potash is sufficently pure, though it should hold some 
alumina and silica in solution, as it generally does. 
The hydrate may be freed from particles of sulphur 
by heating dilute sulphuric acid upon it, which 
dissolves it ; after which it may be precipitated, in 
the state of a carbonate, by carbonate of potash not 
added in excess. 

C/iroiwc-JRed.— Liebig and Wohler have lately con- 
trived a process for producing a subchromate of lead 
of a beautiful vermillion hue. Into saltpetre, brought 
to fusion in a crucible at a gentle heat, pure chrome- 
yellow is to be thrown by small portions at a time. 
A strong ebullition takes place at each addition, and 
the mass becomes black and continues so while it is 
hot. The chrome yellow is to be added till little of 
I lie saltpetre remains undecomposed, care being 
taken not to over-heat the crucible, lest the color ot 
the mixture should become brown. Having allowed 
it to settle for a few minutes, during which the dense 
basic salt ft.^.ls to the bottom, the fluid part consisting 
ot chromate ot potash and saltpetre, is to be poured 
olf and it can be employed again in ]ireparing chrome- 
yellow. The mass remaining in tlie crucible is to 
be washed with water, and the chrorne-red being 
Sf'parated from the other matters it is to he dried 
after proper edulcoration. It is essential for the 
b<‘auty of the color that the saline solution should 
not stand long over the red powder, because the 
color is thus apt to become of a dull orange hue. 
The fine crystalline powder subsides so quickly to 
the bottom after every ebullition that the above 
precaution may be easily observed. 

Chromic Acid . — Chromic acid will probably ere 
long become an object of interest to the calico 
printer ; the following is the best method of pre- 
paring it. To 100 parts of yellow chromate of 
jiotash, add 130 of nitrate of barytes, each in 
solution. A precipitate of the yellow chromate 
of barytes falls, which being washed and dried would 
amount to 130 parts. But while still moist it is to 
be dissolved in water by the intervention of a little 
nitric acid, and then decomjiosed by the addition of 
the requisite quantity of sulphuric acid, whereby 
the barytes is separated and the chromic acid remains 
as'-ociated with the nitric ac'id, trom wluch it can he 
tieecl by evaporation to dryness. On re-dissohing 
the chromic acid residuum in water, filtering and 
evaporating to a proper degree, 50 parts of ohromic 
aeid may be obtained in crystals. 

This acid may also be obtained from chromate of 
lime, formed by mixing chromate of potash and 
muriate of lime ; washing the insoluble, chromate of 
lime which precipitates, and decomposing it by the 
equivalent q antity of oxalic acid, or for ordinary 
purposes even sulphuric acid may be ernjiloyed. 

Chromic acid is obtained in quadrangular crys- 
tals of a deep red color ; it has a very ncrid and 
styptic taste. It reddens powerfully litmus paper. 
It is deliquescent in the air. When heated to 
redness, it emits oxygen and ; asses into the rleu- 
toxide. When a little of il is fused along with 
vitreous borax, the compound assumes an emerald 
green color. 

As chromic acid parts with its Isust dose of oxy- 
gen very easily, it is capable in certain styles of 
calico printing of becoming a valuable suWituie 
for chlorine, where this more powerful substance 
w ould not from peculiar circumstances be admissi- 
ble. For this ingenious application the arts are 
indebted to that truly scientific manufacturer, M 


Daniel Koechlin^ of Mulhouse. He discovered that 
whenever chromate of potash has its acid set free 
by its being mixed with tartaric or oxalic acid, ora 
neutral vegetable substance, (starch or sugar for 
example), and a mineral acid, a very lively action 
is produced, with disengagement of heat, and of 
several gases. The result of this decomposition is 
the active re-agent, chromic acid, possessing valu- 
able properties to the printer. Watery sulution-t 
of chromate of potash and tartaric acid being mixed 
an effervescence is produced which has the power 
of destroying vegetable colors. But this power 
lasts no longer than the effervescence. The mine- 
ral acids re-act upon the chromate of potash only 
when vegetable coloring matter, gum, starch, or a 
vegetable acid are present, to determine the disen- 
gagement of gas. During this curious change car- 
bonic acid is evolved ; and when it takes place in 
a retort, there is condensed in the receiver a color- 
less liquid, slightly acid, exhaling somewhat of the 
smell of vinegar, and containing a little empyreu- 
matic oil. This liquid heated with the nitrates of 
mercury or silver reduces these metals. On these 
principles M. Kopchlin discharged indigo blue by 
passing the cloth through a solution of chromate of 
potash, and printing nitric acid thickened with gum 
upon certain spots. It is probable that the em- 
ployment of chronic acid would supersede the ne- 
cessity of having recourse in many cases to the more 
corrosive chlorine. 

Chrome -Blue . — The following directions have been 
given for the preparation of a blue OAide of chrome. 
The concentrated alkaline solution of chr, ornate of 
potash is to be saturated with weak sulphuric acid, 
and then to every 8 lbs. is to be added 1 lb of com- 
mon salt, and half-a- pound of concentrated sulphu- 
ric acid ; the litjuid will now acquire a green color. 
To be certain that the yellow color is totally des- 
troyed, a small quantity of the liquor is lo have 
potash added to it, and filtered ; it the liquid is still 
yellow, a fresh portion of salt and of sulphuric acid 
is to be added : the fluid is then to he evapoiateJ 
to dryness, re-dissolved, and filtered ; the oxidt of 
chrome is finally to be precipitated by cauatic 
potash. It will be of a greenish-blue color, and 
being waslied, must be collected upon a filter. 

Chromafe of Potash^ odulteralionof, to detect . — 
The chroruatc ot potash has the ]U)wer of combining 
with other salts Uji lo a et rtain extent without any 
very sensible change in its form and appearance ; 
and hence it has beeu sent into the market falsified 
by very considerable quantities of sulphate and 
muriate of potash, the presence of which has often 
escaped observation, to the great loss of the dyers 
who Use :t so extensively. The following teat pro- 
cess has been devi.-^ed by M. Zuber, of Mulhouse. 
Add a laige excess of tartaric acid to the chromate 
in question, which will decompose it, and produce 
in a few minutes a beautiful amethyst color. The 
supernatant liquor will, if the chromate be pure; 
afl’ord now no precipitate with the nitrates of 
barytes or sil.er ; whence the absence of the sul- 
phates and rnuriati s may be inferred. We must, 
however, use dilute solutions of the chromate and 
acid, lest bitartrate of })otaBh be precipitated, which 
will take place if less than 60 parts ot water be em- 
ployed. Nor must we test the liquid till the de- 
composition be complete, and till the color verge 
rather towards the green than the yellow. Eight 

• ’ ’ ' ’ • 1 1-.J A.,. „„„ 
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titrate of potash (saltpetre) is the adulterating in* 
gredient, it may be detected by throwing it on 
burning coals, when deflagation will ensue. The 
green color is a certain mark of the transformation 
of the chromic acid partially into the chrome oxide ; 
which is effected equally by the sulphurous acid and 
sulphuretted hydrogen. Here this metallic acid is 
disoxygenated by the tartaric, as has been long 
known. The tests to be preferred are the nitrates 
of silver and baryta, having previously added so 
much nitric acid to the solution of the suspected 
chromate, as to prevent the precipitation of the 
chromate of silver or baryta. The smallest adul- 
teration with sulphates or muriates will thus be 
detected. 


PREPARATION OF SHEEP SKIN RUGS. 
The skins with the wool on are thoroughly cleansed 
from all impurities and foreign matter that may ad- 
here to them by washing in running water, and by 
scraping the flesh side in the usual manner by the 
knife. The skins are then rounded, as it is termed, 
by cutting off all the extraneous and ragged parts, 
hen they are ready to be tanned ; the skins are 
for that purpose stretched upon fram.es, and laid 
pon tressels with the flesh side of the skin up- 
wards ; an infusion of sumach in the proportion of 
one pound to a gallon of water is then poured over 
the skill, and the tanning matter is well worked 
into the pores of the skin by the aid of the knife. 
When dry, the reverse, or wool side of the 8kin,'is 
next placed upwards and thoroughly washed with a 
strong alkaline soap and water, and afterwards in 
fair water, by which means the grease and filth are 
removed ; when this is dry, the skin undergoes a 
second operation of tanning with the sumach as 
before raenMonc d, and after being dried, its harsh 
and rigid surface is rendered smooth and soft by 
rubbing it over with pumice stone. In order to 
dy(‘ it of any color, before it is taken off the frame, 
its face or woolly part is dipped into a bath of the 
required tiht, prepared in the ordinary manner for 
dyeing wool ; the washing must now again be re- 
peated to get rid of the excess of coloring matter 
which adhc’es to it. The skins being then dried 
and trimmed to the proper shape are considered 
complete rugs, and are ready for sale. 

FORMER HIGH TEMPERATURE OF 
EUROPE. 

Vegetables appear to have formeu the com- 
mencement of organic life on the earth. Their 
llebris are the only things met with in the oldest 
beds deposited by water, and these belong to 
Iplants of the most simple structure, — 'ferns, reeds, 
and lycopodiums. 

Vegetation becomes more and more complicated 
in the upper formations. Finally, near the sur- 
face, it resembles the vegetation of the present 
continents, but with this very remarkable addition, 
that certain vegetables which flourish only in the 
ffouth, such as large palm-trees, are found, in a 
fossil state, in all latitudes, and even in the midst 
^f the frozen soil of Siberia. 

In the ancient world, these northern regions 
must have possessed, during winter, a temperature 
>^t least equal to that which is experienced at pre- 
‘;^ent in the parallels where large palm-trees begin 
flourish. At Tobolsk, there was the climate of 
' I^Al'eant or Algiers ! 


V We shall discover fresh proof of this mysterioiifi 
result from an attentive examination of the < 
mensions of plants. ^ » 

There are, at the present day, species of reeds, 
of ferns, and lycopodiums, as well in Europe as 
the equinoctial regions ; but it is only in warm 
climales that they are of great dimensions. Thus, 
a comparison of the dimensions of the same plants 
is, in fact, to compare, in reference to temperature, 
the regions where they were produced. Place 
beside the fossil plants of our coal formations, not 
the analogous European plants, but such as abound 
in those regions of South America most celebrated 
for the richness of their vegetation, and you will 
find the former incomparably larger than the latter. 

Thi* fossil florcut of France, England, Germany, 
and Scandinavia, exhibit, for instance, ferns nearly 
50 feet high, and with branches 3 feet in diameter, 
or 9 feet in circumference. 

The Lycopodmece, which, at the present time, in 
cold or temperate regions, are creeping plants, 
scarcely rising above the surface ; which, even at 
the equator, under the most favorable circum- 
stances, do not rise to more than 3 feet, reached in 
Europe, in the ancient world, to the height of 80 
feet. 

One must be blind, not to see, in these enor- 
mous dimensions, a new proof of the high tem- 
perature formerly possessed by our country before 
the last irruptions of the ocean. 

SILVERING AND TINNING. 

To Silver by Heat, No. 1. — Dissolve an ounce 
of pure silver in aqua-fortis, and precipitate it with 
common salt ; to which add ^ lb. of sal ammoniac, 
the same of white vitriol, and ^ oz. of corrosive 
sublimate. 

No. 2. — Dissolve an ounce of pure silver in aqua- 
fortis ; precipitate it with common salt, and add, 
after washing, *6 ounces of common salt, 3 ounces 
each of sandiver and white vitriol, and ^ ounce of 
sublimate. 

These are to be ground into a paste upon a fine 
stone with a muller ; the substance to be silvered 
must be rubbed over with a sufficient quantity of 
the paste, and exposed to a proper degree of heat. 
W hen the silver runs, it is taken from the fire, and 
I dipped into weak spirit of salt to clean it. 

Silvering on Gilt JVork, by Amalgamation, — Sil- 
ver will not attach itself to any metal by amalgama* 
lion, unless it be first gilt. The process is the same 
as gilding in colors, only no acid should oe used. 

To Silver in the Cold Way. 

No. 1. — 2 dr. tartar, 

2 dr. common salt, 

^ dr. of alum, and 

20 grs. of silver, precipitated from the 
nitrous acid by copper. 

Make them into a paste with a little water. This 
is to be rubbed on the surface to be silvered with 
a cork, &c. 

No, 2. — Dissolve pure silver in ciqua-fortis, and 
precipitate the silver with common salt ; make this 
precipitate into a paste, by adding a little more salt 
and cream of tartar. It is applied as in the former 
method. 

To Silver Copper Ingots, — The principal diflElcuI* 
ties in plating copper ingots are, to bring the sur- 
faces of the copper and silver into fusion at the 
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same time, and to prevent the copper from ficalint? , 
for which purpo'ses fluxes are used The suifice of 
the copper c ii which the silvei is to be fixed must 
be niatle flat by filinj^, hiuI should be left rout,h 
'1 he biher is first ai nealed and ifferwaid^ pickled 
in weak spirit of salt , it is pUnibhed, and then 
scraped on the suiface to be fitted on the copper 
These pi tpared burf urs are anointed with a solu- 
tion of borax oi strewed with fine powdered boiax 
Itself, and then confined in contact with each other, 
by bindinfr wire ^ hen they are exposed to a suf- 
ficient degree of heat, the flux causes the surfac es 
to fuse at the same time, and after they become 
cold they ate f mnd firmly united 

Cofper may likewise be plated by heating it, and 
burnishing leat-silvei upon it , so may iron and 
brass This piocess is called Prfvch Pi ating 
To separate the Stiver Ji orn Platid ( opper — 
This pi ( cesb IS applied toieioyer the silvei fiom 
the plated metal, which has been rolled down for 
buttons toysn&i , without destioying any large 
portion of the eoppei Por tins | iitpose, a men- 
strnm is composed of 3 pounds of oil of vitruil, 
II ounce of nitre, and a pound of water The 
plated metal is boiled in it till the silvci is dis- 
so ved, and then the silver is recovered b) throwing 
common salt into the solution 

7 0 plate Iron — Iron u ay be plated by three 
difiere il modes 

1st. By polishing the surface vc rv c lean and level 
with a burnisher , and afterw nds bv exposing it to 
a blueing heat, a leal of silvei is |»0|eily pined 
and carefully burnished down Ihis is repiatcd tiil 
a sufficient nunibc I of leeves is applnd, to give the 
silver a pro) er bodv 

2nd By the use of a solder slijis of thin solder 
are placed between the non and silver, with a litile 
flux, and secuied together ly binding wire It is 
then placed in a clear file and coiit noed in it ti 1 
the soldei melts whin it is tiken out, and on 
cooling is found to aclheie hi nil v 

And Jrdh Bv tinning ttu non fust and uniting 
the silver by the inteimcdii of blips or rolled tin, 
brouclit into fusion in i gentle heir 

lo tin topper and Brass - h il six | ounds of 
cream of tart ir fcmi gallons of witei, and ei^ht 
pounds ofgiaintni or tin shivni,,s A ter the 
materials have boiled a suftn lent time tlie sul st uic e 
tojbe tinned IS I ut the r< in aiidlht hi il ng c ontn m d, 
when the tin ib f recij itited in its mctiljic fcim 
7o tin Iron and Cof pfi I cs c/v — Jii n which is 
to be tinned must be p eviou ly steeped in acid 
rr atenals, siieh as soui whey distiller’s wash, &( , 
then SCI ured and dipped in nulled tin, having been 
first rul bed over with a solution of sal amiioniac 
Ihe siiif lee of the tin 18 pievcnted Irom calcining, 
by cove ling It with a coat of fat Copper vessels 
must be well c eans^d , and then a sufln lent (quan- 
tity of In with sal ammoniac is put ibeieiii and 
brought into fusion and the copper vessel moved 
about A little rcsin is sometimes added 1 be 
sal-ammomic pievtnts there pperfiom sealing, and 
causes thi tm to be fixed wherever it touches 
Lately, zii c has neen proposed for lining vessi Is 
instead of tin, to avoid the ill consequences which 
have been unjuhily apprehended 

ENGRAVING ON GLASS 
This is an amusing and sometimes a useful ex- 
periment, and as involving also a little seiviccable 


practical manipulation, is worthy of description. 
Suppose the objec t be to engrave a design on a 
piece of flit ghss , common crown glass will be 
f unci the best for the | urpose and a pane of this 
substance sh mid be proc ured of sue h dimensions 
that a (iicle mav be dcsciibed upon it laige enough 
to include the intended driwing The glass is then 
to be warmed over a spirit-lamp, sand bath, or 
other convenient source of heat, and rubbed with 
xellow bees’ wax , this will melt and by using such 
a quantity of it as will flow readily upon the glass 
when hot, a uniform coat may be applied If when 
cold It prove to be not quite uiiifuim, still it every 
pait of the suira e to he engraved be perfectly 
covered it will suffice The design is then to be 
traced upon the waxed side with a coarse point, 
every maik being in idi to penetrate the wax The 
point may be that of a needle, or a piece of wire, or a 
brad-awl if made flat at the end in one din ction, but 
round ir another, so as to resemble i minute round- 
(dged chisel no difficulty will be found in miking 
lines through the wax finei or coarser, an ording to 
the lelative position of the edge oi end of the tool 
and th»* line wlin h it isdtsinbing If the design be 
previously driwn upon piper with ink, it may be 
easily seen and traced thiou^b the w ix 

An evapo-ating bisin, either of e iithenware or 
metal, is to be seltttcd of a diameter that will in- 
clude the whole of the design woen the glass 
plite is inverltd over its mouth C oaisely biuised 
fluor spir in quantify i qual to about two ouni es 
for a pint ba«on is to Oe put into the bason 
with a sufficient quantity of stiongoil of vitriol to 
m ik** It into a thin paste , the two substances are 
to be stiried together with a wire, and the waxed 
plate put over the mouth of the basin, with the 
design dovv nwards A moderate heat is then to 
he applied to tlie bottom of the basm, which is best 
done by means of the sand t»ath , it soon emses 
the evolution of fumes in abundance from the 
mixture, bul should never lie allowed totincrtase so 
88 to melt the w ix on any part of the glass , a 
te inqieiature of 140^ or Ibd is suffn lent The 
basin and its roi ti nls being w'’rmf*il, should be 
leri oved to i cooler qait of the sand bitli and left 
toi hilf ail houi I he cubing is known t pioeeed 
well when upon raising one edge of tlie plate, 
V i| ors Hie visible within At the end of the half 
himi the ^^^‘‘’‘‘,1“ should be rinced with water to 
wash ofl the aellie ring ac id, and the wax removed 
cithei by sci iping it witli tlie edge of a flat case 
knife, orotheiwue Ihe design will geneially be 
found perfectly engiaved upon the glass and may be 
rendered still more evident by lightly rubbing over 
It a little finely powdeied vermilhon with a ball 
of cotton 

If the glass to be etched or engraved be so form- 
ed as not to cl se the mouth of a basin or capsule, 
It must he waxed ail over whieh may be done by 
dipi mg It into the melted substance , and after the 
design IS drawn upon it, il must be put with the 
mixiuie of fluor spar and sulphuric acid into a ves- 
81 1 suffn lently 1 ng and deep to me lude the whole 
( f the glass to he etched ’Ihe mixture of fluor 
spar an \ sulphunc acid is to be pi iced ai the bottom, 
and the glasw supported ovc" it upon corks or wiies, 
oi suspended so as to be out of contact with the 
mixture The vessel is the n to be covered over, 
tint the vapor which uses may be retained and sur- 
round the glass on every side. Evaporating basins, 
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metallic dishes, or other metallic vessels, not having 
sufficient depth, may be made to answer the pur- 
pose by a paper cap or cone put over the edge 
very tightly : the upper part of such a cone serves 
the purpose of a chamber for the reception of the 
glass to be engraved, and the vapors that are to 
act upon it. 

f NATIVE OIL OF LAUREL. 

An account of this extraordinary vegetable pro- 
duction, a knowledge of which has been almost 
exclusively confined to the inhabitants of Spanish 
Guiana, was drawn up by C. S. Parker, Esq., of 
Glasgow, upon a late visit to Demerara by that 
gentleman, assisted by Dr. Hancock, a physician of 
that colony ; from which we make the following 
extracts ; — 

“This substance, which has very injudiciously 
been termed Azeytoyde Sassafras, (an appellation 
which tends to confound it with the essential oil 
yielded by the Laurus Sassafras, ‘of the northern 
continent of America) affords, so far as my know, 
ledge extends, a solitary instance of a perfect vola- 
tile liquid without the aid of art. Sulnstituting for 
the appellation to which I have objected the provi- 
sional nanie of the Native Oil of Laurel^ I shall 
describe the method of procuring it, and enumerate 
its principal chemical and medicinal properties, as 
far as these have been investigated and examined. 

“ The Native Oil is yielded by a tree of consider- 
able height ; its wood is aromatic, compact in its 
texture, and of a brownish color, and its roots 
abound with essential oil. 

“ This tree which is found in the vast forests 
that cover the flat and fertile regions between the 
Oronooko and the Parime, has, from an analogy 
already alluded to, being supposed to belong to the 
natural order iMurinew ; and though Humboldt 
and Bonpland do not seem to have been acquainted 
with its singular and important produce, its botani- 
cal characters may very possibly have been des- 
cribed in their Nov a Genera et Species Plantarum 
American SeplentrionaliSf under the genera Ocotea, 
Persea, or Lit sea. 

“ The Native Oil of Laurel is procured by striking 
with an axe the proper vessels in the internal layers 
of the bark ; while a calabash is held to receive the 
fluid, which gushes out in such abundance that 
several quarts may be caught from a 8ini:Ie incision 
if the operation be performed with dexterity. So 
obscure, however, are the indications of these reser- 
voirs, that the Indians (with perhaps a little of their 
usual exaggeration) assert, that a person unacquain- 
ted with the art may hew down a hundred trees 
without collecting a drop of the precious fluid. In 
many of its properties the Native Oil resembles the 
essential oil obtained by expression, distillation, 
and other artificial processes ; it is, however, more 
volatile and highly rectified than any of them, its 
specific gravity hardly exceeding that of alcohol. 
When pure it is colorless and transparent ; its taste 
is warm and pungent ; its odour aromatic, and 
closely allied to that of the oily and resinous juice 
of the conifera. It is volatile, and evapoi ates with 
out lesi'luum at the ordinary atmO'<plieric tempera- 
ture. It is inflammable, and, except when mixed 
with alcohol, gives out in its combustion a dense 
smoke. Neither the acids nor the alkalies seem to 
exert any sensible action upon the Native Oil; 
when combined, however, with sulphuric acid, the 


oil assumes a momentary brownish tinge, but soon 
regains its transparency The Oil of Laurel dissol es 
camphor, caoutchouc, wax and resins ; andTeadily 
combines with volatile and fixed oils. It is insolu- 
ble in water ; soluble in alcohol and ether. Though 
the specific gravity of the oil greatly exceeds that 
of ether, the compound formed by combining them 
in the proportion of one part of the former to two 
of the latter, floats upon the surface of pure ether, 
and may therefore be the lightest of all known fluids. 

“ With respect to the medicinal properties of the 
Native Oil, it bears, when externally applied, the 
character of a powerful discutient, and appears, 
when exhibited internally, to be diuretic, biure- 
tic. and resolvant : by many it is believed to be 
analeptic, alternative, and anodyne ; and to promote 
the exfoliation of carious bones. 

Its efficacy has been demonstrated in rheumatism, 
and in various disorders supposed to originate in a 
vitiated stare of the blood : and the employment of 
it externally has likewise been atten ’ed with the 
happiest effects in paralytic disorders; also in 
rheumatic headache, sprains, and bruises. To 
the chemist and the vegetable physiologist in parti- 
cular. the Native Oil of Laurel elaborated by the 
unassisted hand of nature, in a state of purity 
which the operose processes of art may equal but 
cannot surpass, presents an interesting subject of 
inquiry, and a wide field of speculation.” 

DYEING WOOD FOR VENEERS, &c. 
Dyking wood is mostly applied for the purpose of 
veneers, while staining is more generally had re* 
course to, to give the desired color to the article 
after it has been manufactured. — In the one case, 
the color should penetrate throughout ; while in 
the latter, the surface is all that is essential. 

In dyeing^ ; pear-tree, holly, and beech, take the 
best black ; but for most colors holly is prefer- 
able. — It i.s also best to have your wood as young 
and as newly cut as possible : After your veneers 
are cut they should be allowed to lie in a trough of 
water for four or five days before you put them into 
the copper : as the water, acting ti.s a purgative to 
the wood, brings out abundance of slimy matter ; 
which if not thus removed, the wood will never be 
of a good color; after this purificatory process, 
they should be dried in the open air for at least twelve 
hours : they are then ready for the copper. By these 
simple means, the color will strike much quicker, 
and be of a brighter hue. It would also add to the 
improvement of the color, if, after your veneers 
have boiled a few hours, they are takni out, dried 
in the air, and again immersed in the coloring copper. 
Always dry veneers in the open air ; for fire in- 
variably injureh the colors. 

Fine Black. — Put six pounds of chip logwood 
into your copper, with as many veneers as it will 
conveniently hold, without pressing too tight ; fill 
it with water, and let it boil slowly for about three 
hours ; then add half a pound of powdered verdi- 
gris, half a pound of copperas, and four ounces of 
bruised nut-galls ; fill the copper up with vinegar 
as the water evaporates ; let it boil gently two 
hours each day, till the wood is dyed through. 

Another Method. — Procure some liquor from a 
tanner’s I pit, or make a strong decoction of oak> 
bark, and to every gallon of the liquor add a 
quarter of a pound of green coppera.'-, and mix 
tnem well together : put the liquor into the copper. 
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and make it quite hot, but not to boil — immerse 
the veneers in it, and let them remain for an hour ; 
take them out, and expose them to the air till it has 
penetrated its substance ; then add some logwood 
to the solution, place your veneers again in it, and 
let it simmer for two or three hours ; let the whole 
cool gradually, dry your veneers in the shade, and 
they will have acquired a very tine black. 

Fine Blue. — Into a clean glass bottle, put 1 lb. 
of oil of vitriol, and 4 ounces of the best indigo 
pounded in a mortar (take care to set the bottle in 
a basin or earthen glazed pan, as it will ferment) ; 
now put your veneers into a copper, or stone trough, 
fill it rather more than one-third with water, and 
add as much of the vitriol and indigo (stirring it 
about) as will make a fine blue, which you may know 
by trying it with a piece of white paper or wood ; 
let the veneers remain till the dye has struck through. 

The color will be much improved, if the solution 
of indigo in vitriol be kept a tew weeks before using 
it ; you will ilso find the color strike better if you 
boil your veneers in plain water till completely 
soaked through, and let them remain for a few hours 
to dry partially, previous to immersing them in the dye. 

Another. — Throw pieces of quick lime into soft 
water ; stir it well ; when settled, strain or pour off 
the clear part, then to every gallon add ten or 
twelve ounces of the best turnsole ; jmt the whole 
into your copper with your veneers, which should 
be of white holly, and prepared as usual by boiling 
in water ; let: them simmer gently till the color has 
sufficiently penetrated, but be careful not to let 
them boil in it, as it would injure the color. 

A Fine Yellow. — Reduce four pounds of the 
root of barberry, by sawing, to dust, which put in 
a copper or brass trough ; add four ounces of tur- 
meric, and four gallons of water, then put in as 
many white holly veneers as the liquor will cover ; 
boil them together for three hours, often turning 
them ; when cool, add two ounces of aqua-fortis, 
and the dye will strike through much sooner. 

A Bright Yellow. — To every gallon of water, 
necessary to cover your veneers, add one pound of 
French berries ; boil the veneers till the color has 
penetrated through ; add the following liquid to the 
infusion of the French berries, and let veneers 
remain for two or three hours, and the color will 
be very bright. 

Liquid Jor Brightening and Setting Colors . — 
To every pint of strong aqua-fortis, add one ounce 
of grain tin, and a piece of sal-ammoniac of the 
size of a walnut ; set it by to dissolve, shake the 
bottle round with the cork out, from time to time : 
in the course of two or three days it will be fit for 
use. This will be found an admirable liquid to add 
to any color, as it not only brightens it, but renders 
it less likely to fade from exposure to the air. 

Bright Green. — Proceed as in either of the above 
receipts to produce a yellow ; but instead of adding 
aqua-fortis or the brightening liquid, add as much 
sulphate of indigo as will produce the desired color. 

Another Green, — Dissolve four ounces of the 
best verdigris, and sap green and indigo half an 
ounce each, in three pints of the best vinegar ; put 
in your veneers, and gently boil till the color has 
penetrated sufficiently. 

The hue of the green may be varied by altering 
the proportion of the ingredients ; and we should 
advise, unless wanted for a particular purpose, to 
leave out the sap green, as it is a vegetable color very 
apt to change, or turn brown, when exposed to the air. 


Bright Red. — To two pounds of genuine^Brazil 
dust, add four gallons of water ; put in as many 
veneers as the liquor will cover ; boil them for 
three hours ; then add two ounces of alum, and 
two ounces of aqua-fortis, and keep it lukewarm 
until it has struck through. 

Another lied. — To every pound of logwood chips, 
add two gallons of water ; put in your veneers, and 
boil as in the last ; then add a sufficient quantity of 
the brightening liquid till you see the color to your 
mind ; keep the w'hole as warm as you can bear 
your finger in it, till the color has sufficiently 
penetrated. 

The logwood chips should be picked from all 
foreign substances, with which it generally abounds, 
as bark, dirt, &c., and it is always best when fresh 
cut, which may be known by its appearing of a 
bright red color ; for if stale it will look brown, 
and not yield so much coloring matter. 

Purple. — To two pounds of chip logwood and 
half a pound of Brazil dust, add four gallons of 
water, and after putting in your" veneers, boil them 
for at least three hours ; then add six ounces of 
pearl-ash cand two ounces of alum ; let them boil for 
two or three hours every day, till the color has 
struck through. 

The Brazil dust only contributes to make the 
purjile of a more red cast ; you may therefore omit 
it, if your require a dc<*p bluish purple. 

Another Purple. — Boil two pounds of logwood, 
either in chips or powder, in four gallons of water 
with your veneers ; after boiling till the color is 
well struck in, add by degrees sulphate of indigo, 
till the purple is of the shade required, which may 
be known by trying it with a piece of paper ; let it 
then boil for one hour, and keep the liquid in a 
milk-warm state till the color has penetrated the 
veneer. This method, when properly managed, 
will produce a brilliant purple, not so^likely to fade 
as the foregoing. 

Orange. — Let the veneers be dye(^, by either of 
the methods previously given,fof a fine deep yellow, 
and while they are still wet and saturated with the 
dye, transfer them to the bright red dye till the 
color penetrates equally throughout. 

Silver Greg. — Expose to the weather in a cast- 
iron pot of six or eight gallons, old iron nails, 
hoo])S, &c., till covered with rust; add one gallon 
of vinegar, and two of water, boil all well for an 
hour; have your veneers ready, which must be 
air- wood (not too dry,) put them in the copper you 
use to dye black, and pour the iron liquor over 
them ; add one pound of chip logwood, and two 
ounces ol bruised nut-galls ; then boil up another 
pot of the iron liquor to supply the copper with, 
keeping the veneers covered, and boiling two hours 
a day, till of the required color. 

Another Grey. — Expose any quantity of old iron, 
or what is better, the borings of gun barrels, &c., 
in any convenient vessel, and from time to time, 
sprinkle them with spirits of salt, (muriatic acid,) 
diluted in four times its quantity of water, till they 
are very thickly covered with rust ; then to every 
six pounds add a gallon of water, in which has been 
dissolved two ounres of salt of tartar ; lay your 
veneers in the copper, and cover them with this 
liquid ; let it boil for two or three hours till well 
soaked, then to every gallon of liquor add a quarter 
of a pound of green copperas, and keep the whole at 
a moderate temperature till the dye has sufficiently 
penetrated. 




ECCENTRIC TURNING.— SLIDE REST, &c. 
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It was observed in page 11, when describing the 
Eccentric Chuck, that a peculiar slide rest was a 
necessary appendage to it, and also a promise was 
given of instructions tu conduct the usual eccentric 
work ; the object of the present paper is to fulfil 
that promise. 

Slide Rest , — The figure in the present page re- 
presents the small slide rest. A is a bed or footy 
which screws down in the usual manner to the bed 
of the lathe, and differs in no respect whatever from 
that which holds the ordinary rest ; in like manner 
it is furnished with a screw, B, which tightens the 
upper part, which has a plug and fits into a socket 
in the upper part of A, as usual. 

C C is a piece of steel, 4 or 5 inches long, of 
the shape represented, with a groove along the 
middle of it, and graduated on one side in inches and 
tenths of an inch ; the groove should be of the same 
length as the height of the nose of the mandril above 
the bed of the lathe ; the whole should be nearly 
half an inch in thickness, and ground perfectly true 
upon the face and sides, as the part D must slide 
accurately and smoothly backwards and forwards 
upon it. This part is moved by means of a screw 
at the end of C, which screw passes along the groove 
quite to the farther end, where it fits into a collar, 
so that when turned round by its square head, it 
moves D backwards and forwards, without changing 
its own original position. The letter D is supposed 
to represent the whole part of the machine which 
slides upon C C, and which, in like manner with C, 
is made of steel ; it is furnished below with a screw, 
which fits the screw belonging to C, and on the 
upper part with two side pieces forming a groove in 
wbuch the tool slider moves. Accuracy of grinding 
is here as necessary as in the former instance, as 
without equability of motion, eccentric turning cannot 
be accomplished with any certainty or beauty. 

The tool-slider D has fastened near one end a 


supposed to be fixed to the mandril of the lathe ^ 
opposite the end of E. 

It is requisite that this part should be confined in 
its action at pleasure, otherwise had the tool no limit 
but the steadiness of the hand upon the handle, it 
would cut sometimes more deeply than at others, and 
all regularity would be destroyed ; for the accom- 
plishment of this, the screws F, G, H, are placed 
at the opposite end, as afterwards explained. 

— ^The tools are formed of pieces of steel, 
about 2 inches long and a little more than one-eighth 
of an inch in thickness, the points of them being 
ground to certain angles, and of various shapes 
according to the particular kind of ornament for 
which they are intended. In whatever ''examples of 
eccentric turning are to be printed from, it is ne- 
cessary that the ornaments should be upon a per- 
fectly flat surface, and consist merely of a series of 
lines, such as in all the present illustrations, yet 
this is but the commoner kind of work ; as the most 
beautiful combination of well selected ornaments, 
headings, grooves, and lines of various depths and 
of different sizes may be made as truly and worked 
as easily as these. 

Adjustment. — First screw the eccentric chuck 
upon the mandril, and also a common cement chuck ; 
upon this * fasten the piece of box-wood or other 
material to be operated upon. Turn down the surface 
of the work until it is precisely smooth and even, 
that is neither hollow nor projecting in tlie middle, 
and it will be ready for eccentric ornaments to be 
placed upon it. Then put a double angular tool 
(that is one shaped like the nib of a pen) in the 
socket at E, and fix it there firmly by the screw at 
top, and put the tool-sUder in its place. Fasten 
the bed of the rest, A, to the bed of the latjie by 
its u s ua l screw, at such a distance from the work, 
as for the point of the tool nearly to touch it.— 


brass socket, E, with a square hole quite through 
it horizontally and straight with its axis. This is 
the part where the tool fits, and which is fastened 
down by a screw at top. The handle is for the 
purpose of drawing the tool from or to the work 


• In these directions it is supposed that our object is to form 
a fac-simile of some one of the present illustrations, or at any 
rate, some specimen of surface turning, therefore the cement 
chuck IS mentioned; appheaUons of the same “ 

different chucks according to circumstances, will readily 
suggest themselves to the turner with each parUtular design 
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Next, by the adjustment of a T square, set the part 
C C, exactly parallel to the face of the work, and at 
such a height as for the point of the tool to be in 
the same line as the centre of that work — fix it in 
this position by the screw B. The next adjustment 
is to regulate the depth of the lines to be cut. The 
point of the tool nearly touching the work, let the 
screw F be moved forwards until it bears upon the 
end of the tool-slider frame ; keep the tool up to 
the work by means of the handle, gradually loosen- 
ing the screw F, until the line which the tool will 
cut is of sufficient depth; when this is the case 
screw up 6, until that also touches the end of the 
tool-slider frame, that is the transverse slider, and 
fix it in this position by turning the nut at II ; thus 
keeping the tool up to the work at every circle until 
6 touches the slider, all the lines cut will be uni- 
form in depth and width. Should it be requisite 
to cut them very deep, or the material operated upon 
be very hard, they may be cut gradually by the 
proper employment of the screw F, otherwise F is 
no longer useful, nor any other adjustment of the 
tool for any part of the work necessary, unless a 
different depth of line be required. The formation 
of the present and foregoing examples will be easily 
understood by a remembrance of the powers of the 
eccentric chuck formerly described, and the follow. I 
ing directions, in which we arc obliged to refer ! 
equally to the present and former paper. I 

1. (present paper) — Set the tool to cut a 
line of the requisite depth, and turn the screw at 
the end of C (slide rest), until the transverse 
slider has passed over one inch ; this of course will 
cut a circle 2 inches in diameter ; turn the screw at 
the end of the eccentric chuck four times round, 
and putting the mandril in motion cut a circle, or 
the inner part of one, that being all that is neceshary 
at present. Keeping to all these adjustments, turn 


the wheel of the chuck two teeth and cut a second 
circle; tom it two teeth more, and cuts third* xcle, 
and so on till the whole 48 are in like manner cut, 
and the work is complete, except cutting it around 
the edges of the proper size, and cutting the hole 
in the middle ; these must be done by restoring the 
chuck to its first position, when it will be without 
eccentricity; the size of the outer and inner rim 
being made by the slide rest. 

Bar. 2. — Set the tool exactly opposite the centre, 
and so projected as to cut a deep hole in the centre ; 
then set the tool to cut a shallow line. Alter the 
eccentricity (that is, turn the chuck screw half a 
turn), also alter the distance (that is, turn the 
screw of the rest) half a turn from its central posi- 
tion, and it will cut a small circle ; turn the wheel 
(always understanding the cogged wheel of the 
chuck) 24 teeth and cut a second circle, then another 
24 teeth and cut a third circle, and finally 24 teeth 
more, and then a fourth circle. The next row of 
four is made in the same manner, altering the eccen- 
tricity and distance, each another hdf turn of the 
respective screws. The third row requires another 
half turn each. The number of circles is made by 
using the numbers on the wheel as before, and also 
one tooth of each side of them making a group of 
5. In tlie next row the circles are in groups of 7, 
or ^ on each side of the central one. In the next 
the groups are in threes. In the next the tool is 
turned back again one turn, the eccentricity in- 
creased, and every tooth of the wheel used, forming 
a ring of 96 circles ; so on fur the rest. 

The other illustrations will be readily understood ; 
it is only requisite to remember that the depth of 
the lines, and the size of the circles depends upon 
the slide rest, and their eccentricity, number and 
grouping, in all instances, arise from the adjust- 
ments of the chuck itself, whose combinations are 
endless 



COLORS OF STEAM AND OF THE 
ATMOSPHERE. 

Professor Forbes has read to the Royal Society 
of Edinburgh two communications, of which the 
following are abstracts : — 

The author incidentally remarked, that the color 
of the sun seen through vapour issuing from the 
safety-valve of a locomotive engine is deep red, 
exactly similar to that which a column of smoke or 
smoked glass gives to it. 

He next noticed that this colorific character of 
steam extended but a short way beyond the orifice, 


and that it gradually became more opaque, and per- 
fectly white, like noon -day clouds, both for trans- 
mitted and reflected light. At a moderate thickness, 
in this state, its opacity is complete. 

These observations have been fully confirmed by 
direct experiments on high-pressure steam. At the 
moment of issuing from the steam -cock, it is p^- 
fectly transparent and colorless ; at some distance 
from the orifice, it becomes transparent and orango- 
red ; but still farther off it is white, and merely 
translucent. These properties were traced in steam 
from a pressure above that of the atmosphere of 55 
lbs., down to an excess of only three or four ; and, 
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as in all cases the redness of the tran<!Tnitted light 
was more or less distinctly seen, (and an excess of 
10 or 15 lbs. does as well as any higher pressure), 
it was concluded that the effect of partial condensa- 
tion in producing the phenomenon would be ren- 
dered visibifc in great thickness of vapour of the 
lowest tension. 

The great analogy of the color of steam to that 
which the clouds assume at sun -set, or distant 
lights in certain conditions of the atmosphere, led 
the aulhor to suggest this singular property of con- 
densing vapour as the ])rol)able cause of those 
phenomena, of which no satisfactory explanation 
could be given whilst this fact remained unknown. 
The prognostics of weather derived from the colors 
of the sky also receive elucidation from the fact. 

Judging from the similarity of the color of steam 
and that of nitrous acid gas, and the remarkable 
power of absorbing certain definite rays of the 
spectrum discovered in that gas by Sir David 
jirewhter, the author thought it probable that si- 
milar lines might be discovered in the spectrum 
formed by light transmitted through steam ; and 
tliat these might be found to coincide with the 
atmospheric itnes of the spectrum noticed by the 
same philosojiher. Tlie experiment was made with 
great care, but the expected result has not been 
hitherto obtained. 'I he general action of steam on 
the spectrum is to absorb the violet, blue, and 
yellow rays, finally, leaving only the red and orange, 
with an imperfect green. 

Since a portion of watery vapour in a confined 
space, originally transparent and colorle.ss, may 
become, by mere change of temperature, first deep 
orangc-red and transfiarent, and, finally, white and 
\ semi-opaque — the author notices another analogy 

! the singtUar effect of temperature in deepening 
olor ot nitrous acid gas, and thinks that these 
may one day throw some farther litrht on the 
ult subject of the mechanical constitution of 
urs, and particularly of clouds, 
le object of the second communication was 
evelop an application of the above fact. The 
very that steam in a certain stage of condensa- 
is deeply red colored for transmitted light, 
ed to offer a probable solution of a difficulty 
1 has never yet been fairly met, namely, the 
*olor of clouds at sun -set, and the redness of 
transmitted through certain kinds of fogs. 

A pretty 'full history of theories proposed to 
account for the colors of the atmosphere was first 
given ; it being obtained almost in every case from 
an examination of the original authorities. These 
theories were reduced under three general heads, 
exclusive of that of Goethe, and of most writers 
before Newton, that the blue color of the sky 
results from a mixture of light and shade ; and that 
of Muncke, that the color is merely svhjectwe^ or 
arises from an occular deception. The remaining 
theories are ; — 

1. That the color of the sky is thus transmitted 
by pure air, and that all the tints it displ,»ys are 
modifieatious of the reflected and transmitted colors. 
This is more or less completely the opinion of 
Mariotte, Bouguer, Euler, Leslie, and Brandes. 

2. That the colors of the sky are explicable by 
floating vapours acting as thin plates do, in re- 
flecting and transmitting complementary colors. 
This is the theory of Newton and most of his 
jmniediHte followers, and more lately of Nobili. 

3. On the piinciple of opalescence and of specific 
absorption, depending on the nature and unknown 


constitution of floating particles. This head is in- 
tended to embrace the various opinions of Melvill, 
Dclaval, Count Maistre, and Sir D. Brewster. 

To the last named philosopher, however, the 
merit is due of having conspicuously turned atten- 
tion to the important, complex, and hitherto un- 
explained phenomena of absorption, which he has 
proved to be totally inconsistent with Newton'a 
theory of the colors of nature, (considered as those 
of thin plates ;) and he has farther demonstrated 
the inapplicability of it in the case of the colors of 
the atmosphere, by showing that their constitution 
is wholly distinct from that which any modification 
of Newton’s theory would assign, by a series a. 
experiments, of which as yet the results only are 
announced. 

Since, then, the constitution of the atmospheric 
colors analysed by the prism resembles that pro- 
duced by absorption, the question is, to what 
medium are we to refer that absorptive action } 
Evidently not to pure air, since a distant light is 
red in a fog, and in clear weather white, or nearly 
go. The author is disposed to attribute the effect 
to the presein^e of vapour in the very act of con- 
densation. This intermediate or colorific stage 
occurs between the colorless and transparent form 
of steam wholly uncondensed, and that which may 
be termed the state of proximate condensation in 
which it is seen to issue from the spout of a kettle 
when it is likewise colorless, but semi-opaque. 
During the transition, the steam becomes intensely 
red, and remains transparent. The absorptive 
action resembles then, so far, that of the atmos- 
phere observed under certain meteorological con- 
ditions ; the dark lines and bands noticed by Sir 
David Brewster in the atmospheric spectra have 
not been discovered, and so far the analogy is as 
yet impel feet. 

In applying this theory to the colors of sunset in 
particular, the author quotes many acknowleged 
facts to prove that the redness of the sky is deve- 
loped precisely in proportion to the <probable ex- 
istence of vajiour, in that critical stage of condensa- 
tion which should render it colorific. And he 
applies the same reasoning to account for the prog- 
nostics of weather drawn from the redness of the 
evening and morning sky. 

SILKWORMS, 

THEIR LIFE, PRODUCE, AND MANAGEMENT. 

The silkworm, called by entomologists Phaltma 
bombyx mori^ is, like its kindred species, subject to 
four metamorphoses. The egg, fostered by the 
genial warmth of spring, sends forth a caterpillar, 
which, in its progressive enlargement, casts its skin 
either three or four times, according to the variety 
of the insect. Having acquired its full size in the 
course of 25 or 30 days, and ceasing to eat during 
the remainder of its life, it begins to discharge a 
viscid secretion, in the form of pulpy twin filaments, 
from its nose, whii'h harden in the air. These 
threads are instinctively coiled in an ovoid nest 
round itself, called a cocoon, which serves as a 
defence against living enemies and changes of tem- 
perature. Here it soon changes into the chrysalis or 
nymph state, in which it lies swaddled, as it were, 
for about 15 or 20 days. Then it bursts its cere- 
ments, and comes forth furnished with appropriate 
wings, attennee, and feet, for living in its new ele- 
ment, the atmosphere. The male and the female 
moths couple together at this time, and terminata 
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^eir union by a speedy death, their whole existence 
,peing limited to two months. The cocoons are 
completely formed in the course of three or four 
days, the finest being resenred as seed-worms. 
From these cocoons, after an interval of 18 or 20 
days, the moth makes its appearance, perforating 
its tomb by knocking with its head against one end 
of the cocoon, after softening it with saliva, and 
thus rendering the filaments more easily tom asunder 
by its claws. Such moths or aurelias are collected 
and placed upon a piece of soft cloth, where they 
couple and lay their eggs. 

The eggs, or grains, as they are usually termed, 
are enveloped in a liquid which causes them to 
adhere to the piece of cloth or paper on which the 
female lays them. From this glue they are readily 
freed, by dipping them in cold water and wiping 
them dry. They are best preserved in the ovum 
state at a temperature of about 55° F. If the heat 
of spring advances rapidly in April, it must not be 
suffered to act on the eggs, otherwise it might hatch 
the caterpillars long before the mulberry has sent 
forth its leaves to nourish them. Another reason 
for keeping back their incubation is, that they may 
be hatched together in large broods, and not by 
small numbers in succession. The eggs are made 
up into small packets of an ounce, or somewhat 
more, which in the south of France are generally 
attached to the girdles of the women during the day, 
.and placed under their pillows at night. They are, 
of course, carefully examined from time to time. 
In large establishments they are placed in an appro- 
priate stove-room, where they are exposed to a 
temperature gradually increased till it reaches the 
86th degree of Fahrenheit’s scale, which term it 
must not exceed. Aided by this heat, Nature com- 
pletes her mysterious work of incubation in eight 
or ten days. The teeming eggs are now covered 
with a sheet of paper pierced with numerous holes, 
about one-twelfth of an inch in diameter. Through 
these apertures the new-hatched worms creep up- 
wards instinq|:ively, to get at the tender mulberry 
leaves strewed over the paper. 

The nursery where the worms are reared, is called 
by the French a mafftianiere ; it ought to be a well- 
aired chamber, free from damp, excess of cold or 
heat, rats, and other vermin. It should be ven- 
tilated occasionally, to purify the atmosphere from 
the noisome emanations produced by the excre- 
ments of the caterpillars and the decayed leaves. 
The scaffolding of the wicker-work shelves should 
be substantial, and they should be from 15 to 18 
inches apart. A separate small apartment should 
be allotted to the sickly worms. Immediately 
before each moulting the appetite of the worms 
begins to flog ; it ceases altogether at that period of 
cutaneous metamorphosis, but revives speedily after 
the skin is fairly cast, because the internal parts of 
the animal are thereby allowed freely to develop 
themselves. At the end of the second age, the 
worms are half an inch long, and should then be 
transferred from the small room in which they were 
first hutched, into the proper apartment where they 
are to be brought to maturity and set to spin their 
' balls. On occasion of changing their abode, they 
j must be well cleansed from the litter, laid upon 
’ beds of fresh leaves, and supplied with an abun- 
" dance of food every six hours in succession. In 
shifting their bed, a piece of net-work being laid 
over the wicker plates, and covered with leaves, the 
worms will creep up over them, when they may be 
trknsferred in a body upon the net. The litter, as 


well as the sickly worms, may thus be readily re- 
moved without handling a single healthy one. After 
the third age they may be fed with entire leaves, 
because they are now exceedingly voracibus, and 
must not be subsequently stinted in their diet. The 
exposure of chloride of lime, spread thin upon 
plates, to the air of the maffnaniere, has been found 
useful in counteracting the tendency which some- 
times appears of an epidemic disease among the 
silkworms, from the fetid exhalations of the dead 
and dying. 

When they have ceased to eat, either in the 
fourth or fifth age, agreeable to the variety of the 
bomhyx^ and when they display the spinning instinct 
by crawling up among the sprigs of heath, &c., 
they are not long in beginning to construct their 
cocoons, by throwing the thread in different direc- 
tions, so as to form the fioss, filoselle, or outer 
open network, which constitutes the bourro^ or silk, 
for carding and spinning. 

The cocoons destined for filature, must not be 
allowed to remain fbr many days witi the worms 
alive within them ; for should the chrysalis have 
leisure to grow mature or come out, the filaments at 
one end would be cut through, and thus lose almost 
all their value. It is therefore necessary to extin- 
guish the life of the animal by heat, which is done 
either by exposing the cocoons for a few days to 
sunshine, by placing them in a hot oven, or in the 
steam of boiling water. A heat of 202° F. is suffi- 
cient for effecting this purpose, and it may be best 
administered by plunging tin cases filled with the 
cocoons into water heated to that pitch. 

Eighty pounds French (88 Eng.) of cocoons are 
the average produce from one ounce of eggs, or 100 
Trom one ounce and a quarter ; but M. Folzer of 
Alsace obtained no less than 165 pounds. The silk 
obtained from a cocoon is from 750 to 1150 feet 
long. The varnish by which the coils are glued 
slightly together, is soluble in warm water. 

The silk husbandry, as it may be called, is com- 
pleted in France within six weeks from the end of 
April, and thus affords the most rapid of agricul- 
tural returns, requiring merely the advance of a little 
capital for the purchase of the leaf. In buying up 
cocoons, and in the filature, indeed, capital may be 
often laid out to great advantage. The most ha- 
zardous period in the process of breeding the worms 
is at the third and fourth moulting ; for upon the 
sixth day of the third age, and the seventh day of 
the fourth, they in general eat nothing at all. On 
the first day of the fourth age, the worms proceeding 
from one ounce of eggs will, according to Bonafons, 
consume upon an average 23 lbs. and a quarter of 
mulberry leaves ; on tlie first of the fifth age, they 
will consume 42 lbs. ; and on the sixth day of the 
same age, they acquire their maximum voracity, 
devouring no less than 225 lbs. From this date 
their appetite continually decreases, till on the tenth 
day of this age they consume only 56 lbs. The space 
which they occupy upon the wicker tables, being at 
their birth only nine feet square, becomes eventually 
239 feet. In general, the more food they consume, 
the more silk they will produce. 

A mulberry-tree is valued, in Provence, at from 
6d. to lOd. ; it is planted out of the nursery at four 
years of age ; it is begun to be stripped in the fifth 
year, and affords an increasing crop of leaves till 
the twentieth. It yields from 1 cwt. to 30 cwt. of 
leaves, according to its magnitude and mode of 
cultivation. One ounce of silkworm eggs is worth 
in France about 2| fnnci ; it requires for its doe 
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development into cocoons about 15 cwt. of mul- 
berry leaves, which cost upon an average 3 francs 
per cwt. in a favorable season. One ounce of eggs 
is calculated to produce from 80 to 100 lbs. of 
cocoons, of the value of 1 franc 52 centimes per 
lb., or 125 francs in the whole. About 8 lbs. of 
reeled raw silk, worth 18 francs a lb., are obtained 
from these 100 lbs. of cocoons. 

There are three denominations of raw silk ; viz., 
organzine, frame (shute or tram), and doss. Or- 
ganzine serves for the warp of the best silk stuffs, 
and is considerably twisted ; tram is made usually 
from inferior silk, and is very slightly twisted, in 
order that it may spread more, and cover better in 
the weft ; doss, or bourre^ consists of the shorter 
broken silk, which is carded and spun like cotton. 
Organzine and trame may contain from 3 to 30 twin 
filaments of the worm ; the former possesses a 
double twist, the component filaments being first 
twisted in one direction, and the compound thread 
in the opposite ; the latter receives merely a slender 
single twist Each twin filament gradually dimi- 
nishes in thickness and strength, from the surface 
of the cocoon, where the animal begins its work in 
a state of vigour, to the centre, where it finishes it 
in a state of debility and exhaustion ; because it 
can receive no food from the moment of its begin- 
ning to spin by spouting forth its silky substance. 
The winder is attentive to this progressive attenua- 
tion, and introduces the commencement of some 
cocoons to compensate for the termination of others. 
The quality of raw silk depends, therefore, very 
much upon the skill and care bestowed upon its 
filature. The softest and purest water should be 
used in the cocoon kettle. 

The quality of the raw silk is determined by first 
winding off 400 ells of it, round a drum one ell in 
circumference, and then weighing that length. The 
weight is expressed in grains, 24 of which constitute 
one denier ; 24 deniers constitute one ounce ; and 
16 ounces make one pound. This is the Lyons 
rule for valuing silk. The weight of a thread of 
raw silk 400 ells long, is two grains and a half, when 
five twin filaments have been reeled and associated 
together. 

Raw silk is so absorbent of moisture, that it may 
be increased ten per cent, in weight by this means. 
This property has led to falsifications, which are 
detected by inclosing weighed portions of the sus- 
pected silk in a wire-cloth cage, and exposing it to 
a stove-heat of about 78° F. for 24 hours, with a 
current of air. The loss of weight which it thereby 
undergoes, demonstrates the amount of the fraud. 
There is in Lyons an office called the Condition, 
where this assay is made, and by the report of 
which the silk is bought and sold. The law of 
France requires, that all the silk tried by the Condi- 
tion must be worked up into fabrics in that country. 

In the Journal of the Asiatic Society of Bengal 
for January 1837, there are two very valuable 
papers upon silkworms ; the first, upon those of 
Assam, by Mr. Thomas Hugon, stationed at Now- 
gong ; the second by Dr. Heifer, upon those which 
are indigenous to India. Besides the Bombyx mori, 
the Doctor enumerates the following seven species, 
formerly unknown : — 1. The wild silkworm of the 
central provinces, a moth not larger than the 
Bombyx mori, 2. The Joree silkworm of Assam, 
Bombyx religioaa, which spins a cocoon of a fine 
filament, with much lustre. It lives upon the pipul 
tree {Ficus reliyiota), which abounds in India, and 
ought therefore to be turned to account in breeding 


this valuable moth. 3. Satumia silhetiea, which 
inhabits the cassia mountains in Silhet and Dacca, 
where its large cocoons are spun into silk. 4. A still 
larger Satumia, one of the greatest moths in ex* 
istence, measuring ten inches from one end of the 
wing to the other ; observed by Mr. Grant in 
Chirra Punjee, 5. Satumia paphia, or the Tusseh 
silkworm, is the most common of the native species, 
and furnishes the cloth usually worn by Europeans 
in India. It has not hitherto been domesticated, 
but millions of its cocoons are annually collected in 
the jungles, and brought to the silk factories near 
Calcutta and Bhagelpur. It feeds most commonly 
on the hair-tree ( Zizyphua jujuba) , but it prefers 
the Terminalia alata, or Assam tree, and the 
Bombyx heptaphyllum. It is called Koutkuri 
mooga, in Assam. 6. Another Satumia, from the 
neighbourhood of Comercolly. 7. Satumia asatk- 
mensia, with a cocoon of a yellow-brown color, 
different from all others, called mooga, in Assam ; 
which, although it can be reared in houses, thrives 
best in the open air, upon trees, of which seven 
different kinds afford it food. The Mazanhoory 
mooga, which feeds on the Adakoory tree, produces 
a fine silk, which is nearly white, and fetches 50 per 
cent, more than the fawn-colored. The trees of the 
first year’s growth produce by far the most valuable 
cocoons. The mooga which inhabits the soom-tree, 
is found principally in the forests of the plains and 
in the villages. The tree grows to a large size, and 
yields three crops of leaves in the year. The silk 
is of a light fawn color, and ranks next in value to 
the Mazankoory. There are generally five breeds 
of mooga worms in the year: 1. In January and 
February; 2. In May and June; 3. In June and 
July ; 4. In August and September ; 5. In Octo- 
oer and November; the first and last being the 
most valuable. 

The Assamese select for breeding such cocoons 
only as have been begun to be formed in the largest 
number on the same day, usually the second or third 
after the commencement ; those which contain males 
being distinguishable by a more pointed end. They 
are put in a closed basket suspended from the roof ; 
the moths, as they come forth, having room to move 
about, after a day, the females (known only by their 
large body) are taken out, and tied to small wisps 
of thatching-straw, selected always from over the 
hearth, its darkened color being thought more ac- 
ceptable to the insect. If out of the batch there 
should be but few males, the wisps with the females 
tied to them are exposed outside at night ; and the 
males thrown away in the neighbourhood find their 
way to them. These wisps are hung upon a string 
tied across the roof, to keep them from vermin. 
The eggs laid after the first three days are said to 
produce weak worms. These wisps are taken out 
morning and evening, and exposed to the sunshine, 
and in ten days after being laid, a few of them are 
hatched. The wisps being then hung up to the 
tree, the young worms find their way to the leaves. 
The ants, whose bite is fatal to the worm in its early 
stages, are destroyed by rubbing the trunk of the 
tree with molasses, and tying dead fish and toads 
to it, to attract these rapacious insects in large 
numbers, when they are destroyed with fire ; a pro- 
cess which needs to be repeated several times. The 
ground under the trees is also well cleared, to 
render it easy to pick up and replace the worms 
which fall down. They are prevented from coming 
to the ground by tying fresh plantain- leaves round 
the trunk, over whose slippery surface they cannot 
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crawl; and they are transferred from exhausted 
trees to fresh ones, on bamboo platters tied to long 
poles. The worms require to be constantly watched 
and protected from the depredations of both day 
and night birds, as well as rats and other vermin. 
During their mouldngs they remain on the branches; 
but when about beginning to spin, they come down 
the trunk, and being stopped by the plantain-leaves, 
are there collected in baskets, which are afterwards 
put under bunches of dry leaves, suspended from 
the roof, into which tlie worms crawl, and form 
their cocoons — several being clustered together ; 
this accident, due to the practice of crowding the 
worms together, which is most injudicious, rendering 
it impossible to wind off their silk in continuous 
threads, as in the filatures of Italy, France, and 
even Bengal. The silk is, therefore, spun like flax, 
instead of being unwound in single filaments. After 
four days, the proper cocoons are selected for the 
next breed, and the rest are uncoiled. The total 
duration of a breed varies from 60 to 70 days, 
divided into the following periods : — 


Four moultings, with one day’s illness attend- 
ing each 20 

From fourth moulting to beginning of cocoon 10 
In the cocoon 20, as a moth 6, hatching of 
eggs 10 36 


66 

On being tapped with the finger, the body 
renders a hollow sound, the quality of which shows 
whether they have come down for want of leaves on 
the tree, or from their having ceased feeding. 

As the chrysalis is not soon killed by exposure to 
the sun, the cocoons are put on stages, covered up 
with leaves, and exposed to the hot air from grass 
burned under them ; they are next boiled for about 
an hour in a solution of the potash made from 
incinerated rice stalks ; then taken out, and laid on 
cloth folded over them to keep them warm. The 
floss being removed by band, they are then thrown 
into a basin of hot water to be unwound ; which is 
done in a very rude and wasteful way. 

The plantations for the mooga silkworm in Lower 
Assam amount to 5000 acres, besides what the 
forests contain, and yield 1500 maunds of 84 lbs. 
each per annum. Upper Assam is more pro- 
ductive. 

The cocoon of the Koutkuri mooga is of the size 
of a fowl’s egg ; it is a wild species, and affords 
filaments much valued for fishing-lines. 

8. The Arrtndy, or Eria worm, and moth, is 
reared over a great part of Hindustan, but entirely 
within doors. It is fed principally on the //era, or 
Palma chHati leaves, and gives sometimes 12 broods 
f f spun silk in the course of a year. It affords a 
fibre which looks rough at first ; but when woven, 
lecomes soft and silky, after repeated washings. 
The poorest people are clothed with stuff made of 
it, which is so durable as to descend from mother to 
daughter. The cocoons are put in a closed basket, 
and hung up in the house, out of reach of rats and 
insects. When the mot^ come forth, they are 
allowed to move about in the basket for twenty-four 
hours ; after which the females are tied to long reeds 
or canes, twenty or twenty-five to each, and these 
are hung up in the house. The eggs that are laid 
the first three days, amounting to about 200, alone 
are kept ; they are tied up in a cloth, and suspended 
to the roof till a few begin to hatch. These eggs 
are white, and of the size of turnip-seed. When a 


ew of the worms are hatched, the cloths are put on 
small bamboo platters hung up in the house, in 
which they are fed with tender leaves. After the 
second moulting, they are removed to bunches of 
leaves suspended above the ground, beneath which 
a mat is laid to receive them when they fall. When 
they cease to feed, they are thrown into baskets 
full of dry leaves, among which they form their 
cocoons, two or three being often found joined 
together. 

9. The Satumia trifeneatratat has a yellow 
cocoon of a remarkably silky lustre. It lives on 
the soom-tree in Assam, but seems not to be 
much used. 


SUMMER DRINKS. 

Ginger Beer in Bottles. — Put into any vessel 
1 gallon of boiling water, 1 lb. of common loaf- 
sugar, 1 ounce of best ginger, (bruised), 1 ounce 
of cream of tartar, or else a lemon sliced. Stir 
them up until the sugar is dissolved, le? it rest until 
about as warm as new milk, then add one table- 
spoonful of good yeast, poured on to a bit of 
bread put to float on it. Cover the whole over 
with a cloth, and suffer it to remain undisturbed 24 
hours ; then strain it and put it into bottles, ob- 
serving not to put more in than will occupy three- 
quarters of their capacity, or as we usually say, 
three-quarters full. C'ork the bottles well, and tie 
the corks, and in two days, in warm weather, it will 
be fit to drink. If not to be consumed till a week 
or a fortnight after it is made, a quarter of the 
sugar may be spared. The above quantity of in- 
gredients will make 18 bottles, and cost lOd. 

Common Ginger Beer. — That common drink sold 
ia the streets is made with raw sugar or treacle, 
half a pound to a gallon of water, the ginger 
ground, and without the acid, costing one farthing 
per bottle. 

Lemonade in Bottles. — This differs in no degree 
in manufacture from ginger beer, the ginger being 
left out, and 18 drops of the essence or of the oil 
of lemon being first ground up with the sugar-^the 
essence is the same as the oil ot lemon, but mixed 
with spirits of wine; it therefore unites readily 
with the other ingredients, and is more convenient 
in use. 

Soda Powders are tartaric acid and carbonate of 
soda. Procure an ounce of each, and divide it into 
sixteen portions, wrap up the acid in one colored 
paper, and the soda in another (merely for the sake 
of distinction when used) ; dissolve one of each 
kind in half a tumbler of water, mix the two solu- 
tions together, and take it immediately. The above 
method of mixing is very inconvenient, because the 
effervescence is so rapid that it overflows the glass ; 
it is better first to dissolve the soda in all the water, 
then add the acid in powder, and drink imme- 
diately. Using equal quantities, the drink will be 
slightly acid, which to most persons is agreeable ; 
citric acid may be used instead of the tartaric, and 
will be found an improvement. 

Soda Water in Bottles. — Dissolve one ounce of 
the carbonate of soda in a gallon of water, put it 
into bottles, in the quantity of a tumbler full or 
half a pint to each ; having the cork ready, drop 
into each bottle half a drachm of tartaric or citric 
acid in crystals, cork and wire it immediately, and 
it will be ready for use at any time. 

Lemonade Powders. — Pound and mix together 
half a pound of loaf-sugar, one ounce of carbonate 
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of soda, and three or four drops of the oil of lemon , 
divide the mixture into 16 portions, and use them 
instead of the soda alone, as recommended under 
soda water 

Otnger beer Powders — Take away the oil of 
lemon from the former receipt, and substitute a few 

S rains of finely>powdpred ginger, or else a few 
rops of the essence of gmgt r 
Setdhtz Powders — fake- one drachm, that is an 
eighth part of an ounce, of bi carbonate of potass 
and two drachms of tartanzed soda, dissolved in a 
tumbler three parts full of water, add to this one 
drachm of ritric or tartaric acid, and drink while in 
a state of effervescrnce 

In all the above re< ipes lemon juice may be used, 
two table.spoonsful of lemon juice being equal to 
one drachm of tartaric acid 

ANALYSING GERMAN SILVER 

BY J C. BOOTH. 

ft 

Thb following method of analysis may be success- 
fully practised by any one who possesses a little 
chemical knowledge A small piece of about 20 
grains is dissolved in nitro -muriatic acid with the 
assistance of a gentle heat, by which means the 
metals will be converted into chlorides If the 
solution be filtered through a small paper filter, and 
a white powder remain after washing in water, it is 
the chloride of silver, the presence of which metal 
in the compound is accidental and scarcely appre 
ciable The acidulated solution is then treated with 
sulphuretted hydrogen, which separates copper and 
a little arsenic The sulphuret of copper is col 
lected on a filter, treated with nitric acid in a gentle 
heat, till the sulphur appears whitish, then filtered, 
brought to boiling, precipitated with caustic potass, 
filtered, and weighed 100 parts of this precipitate 
contain 79 83 of metallic copper To the solution, 
after filtering off the sulphate of copper, a little 
nitric acid is added, and the whole heated in order 
to convert the protoxide into the peroxide of iron 
Muriate of ammonia is then added to the same, and 
a small excess of ammonia, which precipitates only 
the proxide of iron This may be collected on a 
filter, and weighed 100 parts of it contain 69 34 
of metallic iron The solution is now to be treated 
with carbonate of soda, and evaporated to dryness , 
the dry mass is treated with hot water, and the 
residae washed and dried Ihis powder, consisting 
of carbonate of zinc and nickel, is mixed with half 
its weight of saltpetre, and ignited until the whole 
18 nearly dry It is transferred to a filter after 
being powdered in a small mortar, and is then 
washed two or three times with pure, but dilute, 
nitric acid, which dissolves the oxide of zinc, and 
leaves the peroxide of nickel To the zinc solution 
carbonate of soda is added, the whole evaporated to 
dryness, treated with hot water, and the remainder 
after being dried and ignited is weighed 100 parts 
contain 80 13 metallic zinc. The peroxide of nickel 
IS dissolved in hydro-chlonc acid, precipitated by 
caustic potassa, filtered off and weighed 100 parts 
of it contain 78 71 of metalhc nickel 

The separation of nickel and zinc is ever at- 
tended with difficulty and some uncertamty, but 
IS rendered much more simple by the method above 
proposed, and which is not more inaccurate than 
others in use Before weighing any of the above 
oiideSf it IS decidedly preferable to burn the filter 


after shaking off as much of the substance as pos 
sible into a platinum crucible , to add the ashes, 
and then subtract their weight from that of the 
oxide 

MISCELLANIES 

Photometry — Dr Ure having failed m obtaining 
accurately the intensities of different lights, by a 
comparison of the relative shadows they project — 
has employed the following photometric means 
He placed several pieces of paper, prepared with 
the salts of silver as for the photogenic drawings, 
in the rooms of a house darkened by a high wooden 
wall or board before the windows, and also m 
those of a neighbouring house not so circumstanced 
In a certain time those exposed to the action of 
free daylij^ht ai quircd a certain depth of tint , and 
by observing the time required to produce the same 
tint on those papers placed in the darkened room 
Dr Ure was enabled to determine the amount of 
daylight so diminished By photogenic impressions, 
Dr Ure considers the relative degrees of diurnal 
illumination m different rooms in any house in 
different countries, ot on different days in the same 
house or country, also the extent or strength of 
daylight in any part of the world, may be tojrectlv 
measured ind registered 

Oil of Lunom is made from the rind of the fruit, 
by soaking pussing boiling, and afterwaids skim- 
ming off the oil It IS also made from distillation 

P^senee of Lemons is the above mixed with 
spirits of wine, though the oil is often called 
essence. 

Syrup of Lemons is the same boiled with sugar, 
or it may be made thus — Rub the rind of a lemon 
on to loaf sugar, till all the oil cells on the outside 
of the rmd are broken — then dissolve the sugai m 
water. 

Printing in Gold and Bronze — Take japanner's 
gold size, and giind in it a yellow — any kind will 
do, as the color is merely to give it a little stronger 
consistence and to cover any imperfection in the 
printing When the size is prepared to the con- 
sistence of treacle, it must be applied to the types 
in the same manner as printing ink, and when the 
impression is taken it is then covered with fine gold 
bronze, by means of a hare a foot In some ''ases 
leaf gold 18 applied, and pressed on with a little 
cotton wool Enamelled paper or cards are the 
best for printing in gold upon Printing in sih cr, 
and m bronze, is conducted in the same manner 

Fecundity (f Herrings — If all the ova of a herring 
were fecundated, a very few years would be suffi- 
cient to make its posterity fill the whole ocean for 
every oviparous fish contains thousands of ova, at 
spawning time Let us suppose, that the number 
of ova amount onl> to 2000, and that these produce 
as many fish, half males and half fen ah s, in the 
second year there would be more than 200 000 , m 
the third, more than 200,000 000 , and in the 
eighth year, the number would exceed that ex- 
pressed by 2 followed by twenty four ciphers As 
the earth contains scarcely so many cubic inches, 
the ocean, if it covered the whole globe, would not 
be sufficient to contain all these fish, the produce of 
one herring in eight years. 

Several other animals, such ax rabbits ana cats 
which go with young only for a few weeks, would 
multiply still faster , m 50 years the earth would not 
afford them food, nor even contain them. 
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ELECTRICITY. 

(Resumed from page 315, Vol. 1.) 

It U a matter of some difficulty to decide upon the 
place occupied by the electric fluid that is inherent 
in all bodies. There appears reason to conclude 
that the whole matter of which any substance is 
composed is equally imbued with this subtile 
power ; this in fact is proved by the law of electii- 
cal attraction, and also that by galvanism and mag- 
netism so great and continuous a stream is pro- 
duced. It is also no le^s demonstrable, that we can, 
by the violent and sudden transference of a stream 
of free electricity, or as it is called a .shock, disturb 
the fluid in the inner portions of whatever conductor 
we have used as the means of c(jmniunication be- 
tween the poles of tl»e battery, and this equally well 
whether the surface be exjiosed or not. 

This is disputed bv other electrici.uis, who main- 
tain that electricity resides only upon the .surface of 
excited or changed bodies. We will give an experi- 
ment or two, and then make a few remarks upon 
each of these opinions. Tlie first was supjjortedby 
Cavallo, who gives the following : — 

JSx. 1. — Take a wire of any kind of metal and 
cover part of it with some electric substance, as 
rosin, sealing-wax, &e , then discharge ajar through 
it, and it will be found that it conducts as well with 
as without the electric coating ; this proves that the 
electric fluid passes through the substance of the 
metal, and not over its sui face. 

Ea^. 2. — Let a person hold the wire connected 
with one surface of a cliarged battery in one hand, 
and touch the other surface with the other hand, the 
shock will pass not over his body, but through it, 
and affect him in the wrists, arms or chest, accord- 
ing to its strength. 

Althougii these experiments prove th it in violent 
cases the electric fluid may be made to pass through 
the interior of bodies, yet it by no m* ans implies 
that when charging a body with tdectricity we ne- 
cessarily drive it beneath the surface ; on the con- 
trary, both reasoning and experiment jirove that in 
the onliiiary transference and accumul ition of the 
fluid, it resides but on the surface. Priestly and 
Cavallo proved thi.s in former times, and Coulomb, 
by the assistauce of liis admirable and delicate 
tortion Electrometer, (see Vol. 1.) has confirmed 
the trutli of the proposition, and proved the truth 
of the law “ that the qnaniHy of fiuid capable of 
being made apparent by excitation or transference 
is in proportion to the surface of a body^ and not 
according to its solidity . Thus a hollow conductor 
is always as efficacious as one which is solid. A 
large conductor will accumulate more than a small 
one of more solid materials. The poArer of a Ley- 
den jar is in proportion to the surface, and not to 
the thickness of the glass — and lo on in numberless 
other similar instances. In fhet it may be said, 
that although the gla^s rods used as supports to any 
parts of the apparatus are usually made solid for the 
sake of strength, yet the thinner glass cylinders jars, 
conductors, &c., are made, usually the better the 
machine works. 

The following experiments will be read with in- 
terest. 

Ex. 3. — Support upon a glass rod a wooden ball, 
and bore various holes to diflerent depths upon its 
surface, as represented in section at Fig. 5 ; then 
support a wafer covered witli gold-leaf upon a very 
<i/ie and dry rod of shell lac. Charge the wooden 


ball by holding near it an excited glass tube. While 
it remains charged, touch its surface with the sup* 
ported gilt wafer, which immediately hold to a very 
delicate electrometer ; this will show that the wafer 
has imbibed some of the electricity from the surface 
of the ball. Again, pass the gilt waf r quickly and 
neatly to tlic bottom of one of the holes, withdraw 
it, and upon holding it to the electrometer no effect 
will be produced. 

Ex. 4. — 2'Ae Electric Well. — Place upon in 
electric stool a metal quart pot, mug, or some other 
coiiducling body nearly of the same form and 
dimension, then tie a short cork ball electrometer ; 
that is, two cork balls suspended on a linen thread, 
to a silken cord Electrify the mug, and hold the 
electrometer within it, when it will not be at all 
affected. 

Ex. 5 — Instead of the electrometer in the last 
experiment use a metallic ball, suspended by silk ; 
electiify the mug and withdraw the ball, it will be 
found not charged by its contact with the inner 
surface of the mug, though it may have been struck 
against its sides many times. 

Ex. 6 — Iliot, the celebrated French electrician, 
»n->tructed the ajiparatus shown in Fig. 6. It con- 
sists of an oval metal ball, suspended by silk and 
covered with two caps, each furnished with a glass 
landle as represented, made of paper and covered 
with tm-foil, and such that when united they ac- 
curately fit the surface of the inner ball. Let there 
communicated to the ball any degree of 
electiieity, then let the two caps, held by their in- 
sulating handles, be carefully applied to its surface. 
Upon the removal of these caps, it will be found 
that the whole of the electricity has been abstracted 
from the spheroid, so that it will no longer affect the 
most delicate electrometer, while the two caps will 
be found to have acquired precisely the same 
[juantity of electricity which had at first resided in 
the ball. 

The next circumstance to be observed is the effect 
of an extended or contracted surface m rendering 
apparent u minute (quantity of electricity. It is not 
.o be 8ii]>posed that the communication of a trifling 
amount of force will affect a large body — or, that 
a little fluid sprc'ad over an extended space will 
be so apparent a.s if more concentrated. In 
electricity, as in mechanics, the means must be pro- 
portionate to the end to be etfecled, and that which 
will influence sensibly a small conductor will be 
unajipreciable on one which is larger. Thus elec- 
trical intensity may be less, though "he quantity is 
the same. This is illustrated by the following ex- ^ 
periments of Biot, Coulomb, and Cavallo : 

Ex. 7. — Fig. 4 represents the apparatus required. 

A, is a stand. B B, two rods of glass. a handle 
to turn the cylinder of glass D. E, is a long strip 
of tin-foil, about 2 inches wide and 2 feet long. F, 
is a pair of pith balls connected by a strip of tin- 
foil with E. G, is a silk string attached to F. On 
electrifying the cylinder, or rather the metal coil E, 
the balls of the electrometer diverge ; upon taking 
hold of the silk thread, and unrolling the metallic 
lamina from the cylinder, the balls gradually col- 
lapse, thus indicating a diminution of electrical in- 
tensity. Again, wilding up the lamina the balls 
will diverge as at first, making an allowance for a 
trifling dispersion of the fluid during the experi- 
ment. 

8 . — Make a number of pasteboard plates, 
cover them with tin-foil, and suspend them from 
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each other by a metallic thread, a handle of glass 
or a silk cord being attached to the upper plate. 
Let the plates rest on each other, and place the 
whole together upon the top of a gold leaf electro- 
meter, electrify them so that the gold leaves di- 
verge ; then gradually draw them up by the silk 
thread at the top, when the diverging will diminish 
in proportion, and again increase when let down as 
at first. (See Fig. 7.) 

Ex. 9- — Insulate a metallic cup, or any other 
concave piece of metal, and place witliin it a pretty 
long metallic chain, having a silk thread tied to one 
of its ends. To a wire proceeding from the cup 
suspend a pith ball electrometer. Then electrify 
the cup by giving it a spark with a knob of a charged 
bottle, and the balls of the electrometer will diverge. 
Lift u[) one end of the chain, when the balls will 
diverge, let it down again and they recede as at first. 

Ex. 10.— Excite a long strip of llaiinel, or a silk 
riband, by rubbing it with the fingers, then holding 
the knuckle to it, take as many sptirks as the riband 
will give, but when the riliand or fianncl has lost 
the power of giving any more sparks in this man- 
ner double or roll it up ; by which operation the 
flannel appears to be so strongly elect ned ; that 
it not only gives spaiks to the iiand brought near, 
but throws out spontaneous brui>hcs of light, which 
appear very beautiful in tlic dark. 

This article has extended so much farther than 
we anticipated, tliat we cannot fully enter into the 
subject of Electrical Induction ^ but will only ex- 
plain the Figures 1, 2, 11, 8, and give the experi- 
ments resulting from them, leaving their explanation 
for a future opportunity. To understand these 
however, even in a cursory degree, it is necessary 
to observe that when a charged body comes near 
one that is not charged, it affects the fluid contained 
ill that uncharged body, and drives it to a distance ; 
thus suppose in Fig. 1, an electrified ball be held 
towards a long conductor furnished with electro- 
meters at regular distances, it will drive away the 
fluid from the end nearest to the ball, to that which 
is more distant, and all the electrometers except the 
centre ones will be affected ; those nearest to the 
I'xcited body w'ill be electrified minus because the 
fluid has been repelled ; the next pair also minus, 
but in a less degree, the centre jmir will be un- 
affected ; the fourth pair will be electrified plus, as 
having received a part of the fluid from the other 
end, and the fifth and last pair will be just us 
strongly over-charged as tlie first pair was deficient. 

Ex. 13. — Figure 8, shows how the result may be 
still more accurately ascertained. It represents 
three conductors furnished with electrometi rs. A 
charged body held at one end will electrify the 
whole. hen thus charged, carefully withdraw the 
central conductor, when those at each end will be 
charged, one positively, the other negatively. This 
will be seen by holding each to another electro- 
meter, or by joining them together, when the diver- 
gence of the balls will cease, the one conductor 
neuteralizing the other. 

Ex. 14.— Figure 2, shows an electrical doubler 
attached to a gold leaf electrometer, if the charge 
communicated be too feeble to be detected by the 
gold leaves, it may be made apparent by approach- 
ing C to B, which will drive the small portion of 
fluid to the most distant part, or to the extremities 
of the gold leaves, when it will become apparent by 
their divergence. 

Ex. 15. — Figure .3, represents another electrical 


doubler, call d Volta's condensing plates. Tlie vp- 
j)er plate C is formed of metal or wood covered v\.Lh 
tin-foil and furnished with a glass handle. B, is a 
semi- conducting plate ; piece of baked wood, mar- 
ble, nr pasteboard answers well, the latter should be 
heated during the experiment. A, is a common 
gold leaf electrometer. To use this apparatus, put 
the plate C upon the plate B, and there let it rest, 
connected fur example w'ith a pointed wire extended 
some distance into tlie atmosphere. Although the 
pointed wire may collect, if attached to the electro- 
meter so little fluid as to be unapprcciable yet con- 
necttid with this upper plate C ; this plate will con- 
centrate the quantity until it by being let down 
upon A, will, by electrical iiiduction affect the fluid 
of gold leaves, and render the experiment successful. 

(Contitnipil on page 111.^ 

HORTUS SICCUS; 

oil PUEP.VRATTON OP SPIiCIMKNS OP PLANTS. 

(From Withfring’s liotamj.) 

Many methods have been devised for the jire- 
servation of plants ; we shall relate only such us 
Jiave been found most .successful. 

Fir.st prepare a pi es«, which a workman may 
make by the followin'; du’t rtion'< : — 

Take two planks ot welUseasoncd wood, not 
liable to war]>. For this j)urposc none will prove 
more serviceable than elm. The planks should be 
WO inches thick, (ii^hteen inches long, twelve 
inches broad. To i emulate Urn degree of pressure 
screws were formerly used, but wedges have been 
found preferable, as tiioie manau:eable and effica- 
cacious. Provide, thereloie, two wedges of well- 
seasoned wood, to pass through uprights affixed to 
each end of the lower }>lank, and rising through the 
upper one. When a ])rei‘S is not at hand, the 
specimens may be dried tolerably well between the 
leaves of a large folio book, layitjg other books 
upon it to give it the necessary pres.sure ; but in all 
cases too much pressure must be avoided. 

Secondly, g( t a few sheets of strong card paste- 
board, and half a dozen quires of large, soft, sj)ongy 
paper: such as tlie stationers call blos.sotu blotting 
piip«'r, is the most jiropcr. 

The plants you wish to preserve should be 
gathered in a dry day, after tlic sun has exhaled the. 
dew ; taking particular care to collect them in that 
.state wherein their generic and sjiecific characters 
arc most cons])icuous. Curry the.n home in a tin 
box, which may be made about nine inches long, 
four inches and a half wide, and one inch and a half 
deep. Get the box made of the thinnest tinned iron 
that can be procured ; and let the lid open upon 
hinges. The box should be painted, or lackered, to 
prevent its rusting. If any thing happen to pre- 
vent the immediate use of the specimens you have 
collected, they will be kept fresh two or three days 
t in this box, much better than by putting them in 
water ; but the blossoms of some plants are so 
delicate, that they shrivel and fall off in a very short 
time, and often before you cau well examine them. 
In this ca.se, put. the stem in water, co\er the whol6 
with a gla.ss bell, like tnose used in gardens, or the 
receiver of an air-pump will do ; exjiose them to 
the sun, and in half an hour you will find them 
completely expanded. When you are about to pre- 
serve them, lay them down upon a pasteboard, as 
much as possible in their natural form , but at the 
same time with a particular view to tlieir generic 
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and specific characters. For this purpose it will be 
advisable to separate one or more of the flowers, and 
to display them so as to show the generic character. 
If the specific character depend upon the flower, or 
upon the root, a particular display of that will be like* 
vrise necessary. When the plant is thus disposed upon 
the pasteboard, cover it with eight or ten layers of 
the blotting paper, and put it into the press. Exert 
only a small degree of pressure, for the first two or 
three days ; then examine it, unfold any unnatural 
plaits, rectify mistakes, and after putting fresh paper 
over it, drive the wedges a little tighter. In about 
three days more, separate the plant from the paste- 
board, if it be sufficiently firm to allow of a change of 
place; put it upon a dry fresh pasteboard, and 
covering it with fresh blossom paper, let it remain 
in the press a few days longer. The press should 
stand in the sunshine, or within the influence of a 
fire, for nothing is so destructive to the beauty of 
the specimens as a long continued dampness. Shrubs 
and many of the harder perennial plants will lie 
much neater in the herbarium, if the bark of the 
principal stem be slit up with the point of a sharp 
knife, so as to allow the inner woody part to be 
extracted. 

When the specimen is perfectly dry, the usual 
method is to fasten it down with glue, or paste, or 
gum -water, on the right hand inner page of a sheet 
of large strong writing paper. It requires some 
dexterity to glue the plant neatly down, so that 
none of the gum or paste may appear to defile 
the paper. Press it gently again for a day 
or two, with a half sheet of blossom paper between 
the folds of the writing paper. When it is quite 
dry, write upon the left hand inner page of the 
paper, the name of the plant, the specific charac- 
ter ; the place where, and the time when it 
was found ; and any other remarks you think pro- 
per. Upon the back of the same page, near the 
fold of the paper, write the name of the plant, and 
then place it in your cabinet. A small quantity of 
finely powdered arsenic, or corrosive sublimate, is 
frequently mixed with the paste or gum-water, to 
prevent the devastations of insects ; but the seeds 
of Staves-acre finely powdered, will answer the 
same purpose, without being liable to corrode or to 
change the color of the more delicate plants. A 
little alum added to the paste makes it keep longer, 
and a little very coarse brown sugar dissolved in the 
gum-water renders it less brittle when dry. Some 
botanists put the dried plants into the sheets of wri- 
ting paper without fastening them down at all, which 
I think much the most useful way: others only 
fasten them by means of small slips of paper, pasted 
across the stem or branches, and others again sew 
them to the paper with a needle and fine thread. 

Another more expeditious method is to take the 
plants out of the press, after the first and second day, 
let them remain upon the pasteboard ; cover them 
with five or six leaves of blossom paper, and iron 
them with a hot smoothing iron, until they are per- 
fectly dry. If the iron be too hot it will change the 
colors ; but some people taught by long practice, 
succeed very happily. This is the best method to 
treat the different species of Orchis and other slimy 
mucilaginous plants. 

I am indebted to T. Velley, Esq for the follow- 
ing improved method of drying plants, which, 
being the result of much experience, cannot but 
prove acceptable to the practical botanist 

I place the plant, when fresh, between 


several sheets of blotting paper, and iron it with a 
large smooth heater, pretty strongly warmed, till 
all the moisture is dissipated. flowers and 
fructification 1 fix down with gum, upon the paper 
on which they are to remain, and iron them in that 
state, by which means they become almost incor- 
porated into the paper in their proper forms. 
Many colors I have been able to fix, which fre- 
quently forsook the flowers daring the gradual and 
tedious process of sand-heats, and other methods 
which I had before tried. 

** Some plants require a more moderate heat 
than others : experience must determine this : and 
herein consists the nicety of the experiment. The 
forms and colors seem to remain more perfect by 
this mode than by any other I have been able to 
try.’* — If the mucilaginous and succulent plants do 
not succeed so well with respect to their color, under 
the hot smoothing iron, I have always found that 
they failed full as much, or more, when preserved 
by other means. The colors of the blossoms in the 
class Didydamia, I could never fix by a sand-heat. 
Several of these, as well as of the rough -leaved 
plants, I have preserved tolerably well by ironing. 

** It is necessary to observe, that in compound 
flowers, or in those of a solid and more stubborn 
form, as the Centaurea, &c., some little art must be 
employed in cutting away the under part, by which 
means the profile and form of the flowers will be 
more distinctly exhibited, provided they are to be 
pasted down.** “ After all, it must be remem- 

bered, that a plant, when preserved in a most per. 
feet state, is a kind of Hygrometer, and if exposed 
for any time to a moist atmosphere, or laid up in a 
situation which is not perfectly dry, will imbibe a 
degree of humidity that must soon prove injurious 
to the beauty of the specimen.** 

V Major Velley sent me some plants dried by these 
means, which arc the most beautiful specimens I 
have seen. The facility of drying plants by ironing 
must render this method particularly acceptable to 
the travelling botanist. » 

C Continued on page 74.J 

VARNISHING. 

(Resumed from page 32. J 

Sandarac Varnish, \ 

8 oz. gum sandarac, 

2 oz. pounded mastic, | 

4 oz. clear turpentine, S 

4 oz. pounded glass, and m 

32 oz. alcohol. I 

Mix and dissolve as before. ^ 

Compound Sandarac Varnish, J 

3 oz. pounded copal of an amber color. 

6 oz. gum sandarac, 

3 oz. mastic, cleaned, 

oz. clear turpentine, ^ 

4 oz. pounded glass, and ^ 

32 oz. pure alcohol. 

Mix these ingredients, and pursue the sane 
method as above. 

This varnish is destined for articles subject to 
friction, such as furniture, chairs, fan-steks, 
mouldings, &c., and even metals, to which it may 
be applied with success. The sandarac pw it 
great durability. 
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Camphorated Sandarae Varnish for cut Paper 
’ WorhSf Dressing Boxes, 8fc, 

No. 1. — 6 oz. gum Bzndarac, 

4 oz. gam elemi, 

1 oz. gam^anima, 
i oz. camphor, 

4 oz. pounded glass, and 
32 oz. pure alcohol. 

Make the vamish according to the directions 
giyen. The soft resin must be pounded with the 
dry bodies. The camphor is to be added in pieces. 

No. 2. — 6 oz. gallipot, or white incense, 

2 oz. gum anima, 

2 oz. gum elemi, 

4 oz. pounded glass, and 
32 oz. alcohol. 

Make the varnish with the precautions indicated 
for the compound mastic varnish. 

The two last varnishes are to be used for ceilings 
and wainscots, colored or not colored : they may 
even be employed as a covering to pares painted 
with strong colors. 

Spirituous Sandarae Varnish for Wainscotting 
small Articles of Furniture, Balustrades, S(C, 

No. 1. — G oz. gum sandarae 
2 oz. shell lac, 

4 oz. colophonium, or resin, 

4 oz. white glass powdered, 

4 oz. clear turpentine, and 
32 oz. pure alcohol. 

Dissolve the varnish according to the directions 
given for compound mastic varnish. 

This varnish is sufficiently durable to be applied 
to articles destined to daily and continual use. 
Varnishes composed with copal ought, however, in 
these cases, to be preferred. 

Colored Varnish for Violins, and other stringed 
Ihstruments, also for Mahogany, Rose-wood^ iifc. 

4 oz. gum sandarae, 

2 oz. seed lac, 

1 oz, mastic. 

l*oz. benjamin in tears. 

4 oz. pounded glass, 

2 oz. Venice turpentine, and 
32 oz. pure alcohol. 

The gum sandarae and lac render this varnish 
durable : it may be colored with a little saffron or 
dragon’s blood. 

Fat Varnish qf a gold color, 

8 oz. amber, 

2 oz. gum lac, 

8 oz. drying linseed oil, and 
16 oz. essence of turpentine. 

Dissolve separately the gum lac, and then add the 
amber, prepared and pulverized, with the linseed 
oil and essence very warm. When the whole has 
lost part of its heat, mix in relative proportions 
tinctures of annatto, of terra merita, gum gutfie, and 
dragon’s blood. This varnish when applied to 
white metals gives them a gold color. 

Fat Turpentine or Golden Varnish, being a 
mordant to gold and dark colors, 

16 oz. boiled linseed oil, 

8 oz Venice turpentine, and 

5 oz. Naples yellow. 

Heat the oil with the turpentine ; and mix the 
N aples yellow pulverized. Naples yellow is an oxide 
of lead. It is substituted here for resins, on account 
of its drying qualities, and for its color, which re- 
sembles that of gold; great use is made of the 
varnish, in applying gold leaf. 


The yellow, however, may be omitted when this 
species of varnish is to be solid and colored covt.ings. 
In this case an ounce of litharge to each pound of 
composition may be substituted in its stead, without 
this mixture doing* any injury to the color which is 
to constitute the ground. 

Turner* s Varnish for Box Wood, 

5. oz. seed lac, 

2 oz. gum sandarae, 

1-i oz. gum elemi, 

2 oz. Venice turpentine, 

5 oz. pounded glass, and 
24 oz. pure alcohol. 

The artists of St. Claude do not all employ this 
formula, which requires to be corrected on account 
of its too great dryness, which is here lessened by 
the turpentine and gum elemi. This composition 
is secure from cracking, which disfigures these 
boxes after they have been used for some months. 

No. 2. — Other turners employ the gum lac united 
to a little elemi and turpentine digested some months 
in pure alcohol exposed to the sun. *’lf this method 
be followed, it will be proper to substitute for the 
sandarae, the same quantity of gum lac reduced to 
powder, and not to add the turpentine to the alcohol, 
which ought to be exceedingly pure, till towards the 
end of the infusion. 

Solar infusion requires care and attention. Vessels 
of a sufficient size to allow the spirituous vapours 
to circulate freely ou^ht to be employed, because 
it is necessary that the vessels should be closely 
shut. Without this precaution the spirits would 
become weakened, and abandon the resin which they 
laid hold of during the first days of exposure. This 
perfect circulation will not admit of the vessels 
being too full. 

In general, the varnishes applied to articles which 
may be put into the lathe acquire a great deal of 
brilliancy by polishing ; a piece of woollen cloth is 
sufficient for the operation. If turpentine predomi- 
nates too much in these compositions the polish 
does not retain its lustre, because the heat of the 
hands is capable of softening the surface of the 
varnish, and in this state.it readily tarnishes. 

To Varnish Dressing Boxes, — The most of spirit 
of wine varnishes arc destined for covering pre- 
liminary preparations, which have a certain degree 
of lustre. They consist of cement, colored or not 
colored, charged with landscapes and figures cut out 
in paper, which produces an effect under the trans- 
parent varnish : most of the dressing boxes, and 
other small articles of the same kind, are covered 
with this particular composition, which, in general, 
consists of three or four coatings of Spanish white, 
pounded in water, and mixed up with parchment 
glue. The first coating is smoothened with pumice- 
stone and then polished with a piece of new linen 
and water. The coating in this state is fit to 
receive the destined color, after it has* been ground 
with water, and mixed with parchment glue diluted 
with water. The cut figures with which it is to be 
embellished are then applied, and a coating of gum, 
or fish-glue, is spread over them, to prevent the 
varnish from penetrating to the preparation and 
from spoiling the figures ; the operation is finished 
by applying three or four coatings of varnish, which 
when dry are polished with tripoli and water, by 
means of a piece of cloth. A lustre is then given to 
the surface with starch and a bit of doe-skin or very 
soft cloth. 

(Continued on jtage 67.) 
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DURABILITY OF STONE. 

The Report recently made to the Commissioners of 
her Majesty Treasury, by Messrs. Barry, De La 
Beche, W. Smith, and Charles H. Smith, on the 
Sandstones, Limestones, and Oolites of Britain, 
forms, with the numerous tables and results of ex- 
periments by Messrs. Danicll and Wheatstone ap- 
pended to it, one of the most valuable contributions to 
architectural science that have been made in modem 
times. One hundred and three quarries are des- 
cribed, ninety-six buildings in England referred to, 
many chemical analysis of the stones given, and a 
great number of experiments related, showing, 
among other points, the cohesive power of each 
stone, and the amount of disintegration apparent, 
when subjected to Brard’s process. 

Of this document we have only space to quote 
the following : — 

“ Of the necessity and importance of the inquiry 
upon whicli we have been engaged, the lamentable 
effects of deco|nposition observable in the greater 
part of the limestone employed at Oxfoid, in the 
magnesian limestone of the Minster, eliurehes, and 
other public buildings at Yoih, and in tin* sand- 
stones of which llie rlinrehes and other pulilic 
buildings in Derliy and Newcastle are constructed, 
afford, among numerous other examples, ineonfest- 
able and striking evidenee. The une(jual state of 
preservation of many buildings, ohen prodiieed by 
the varied (pialityof the stone enqilojed in them, 
although it may have been taken liom tlie same 
quarry, shows the propri(‘ty of a minute examination 
of the quarries themsi Ives, in order to acquire a 
proper knowledge of the particular beds troin vs hence 
the different stones have been obtained. An in- 
spection of quarries is also liesiralile for the purpose 
of ascertaiiuiig their jiower ot supply, the ]Uol)able 
extent of any given bed, and many other matters 
of practical importance. 

It frequ(*utly happens that the best stone in 
quarries is often neglected, or only in part worked, 
from the cost of boring and removing those beds 
with which it may be associated, and, in consequence, 
the inferior material ih in such cases supplied, 
especially when a large supply is required in a short 
space of time and at an insuflicient jiricc, which is 
often the case with respect to works undertaken by 
contract. 

As an economical supply of stone in particular 
localities would often appear to depend on accidental 
circumstances, such as the cost of quarrying, the 
facility in transport, and the prejudice that generally 
exists ill favor of a inateriul whicli has been long 
in use ; and as the means of transport have of late 
years been greatly increased, it becomes essential to 
ascertain whether better materials than those which 
have been employed in any given place may not be 
obtained from other, altliougli more distant, locali- 
ties, upon equally advantageous terms. 

“ With respect to the decomposition of stones em- 
ployed for building purposes we would observe, that 
it is effected according to the chemical and mechanical 
conditions to which such stones are exposed. As 
regards the sandstones that are usually employed for 
such purposes, and which are generally composed of 
either quartz or silicious grains cemented by silicious, 
argillaceous, calcareous, or other matter, their de- 
composition is effected according to the nature of the 
cementing substance, the giains being comparatively 
indestructible. With respect to limestones com- 


posed of carbonate of lime, or the carbonates of lime 
and magnesia, either nearly pure or mixed with 
variable proportions of foreign matter, their decom- 
position depends, other things being equal, upon the 
mode in which their component parts are aggregated ; 
those whicli arc most crystalline being found to be 
most durable, while those which partake least of that 
character suffer most from exposure to atmos- 
pheric influences. 

“ Sandstones, from the mode of their formation, 
are very frequently laminated, more especially when 
micaceous, the plates mica being gcnei ally deposited 
in planes parallel to their beds. Hence, if such 
stone be placed in buildings, with the planes of 
lamination in a vertical position, it will decompose 
in flakes according to the thickness of the laminie, 
whereas, if it be placed so that the planes of lami- 
nation be liorizontal, that is, most commonly upon its 
natuial bed, the amount of decomposition will be 
comjiarativcly immat( rial. 

“ Limestones, such at least as are usually employ- 
ed for building purposes, are not liable to the kind 
of lamination observable in sandstones ; nevertheless 
varieties evist, especially those commonly termed 

shelly,’' wliieh have a coarse laminated structure, 
generally parulkd to the planes of the beds, and tliere- 
lore. the same jirecaution in placing such stone in 
building® so that llie planes of lamination be hori- 
zontal, Is as necessary as with the sandstones above 
noli'*ed. 

“ The varieties of limestones termed Oolites, 
hiiiig composed of oviform bodies, * cemented by 
calcareous matter of varied character, will, of 
necessity, suffer unequal decomposition, unless such 
oviform bodies and the cement be equally coherent 
and of the same eliemical composition. The lime- 
stones which are usually termed “ shelly'* from being 
formed of either broken or perfect fossil shells, 
cemented by calcareous matter, suffer decomposition 
in an unequal rn. inner, in consequence of the sliells, 
whicli biiiig for the most part crystalline, offer the 
greatest amount of resistance to the \lecomposing 
effects of the atmosjdiere. 

“ The effects of the chemical and mechanical 
causes of the decomposition of stone in buildings are 
found to be greatly modified according as such 
buildings may be situate in lowm or country. The 
state of the atmosphere in smoky and populous 
towns produces a greater amount of decomposition 
in buildings so situate, all other conditions being 
equal, than in those placed in tlie open country, 
where many of tlio teriform products which arise 
from such towns, and are injurious to buildings, are 
not to be found. 

The chemical action of the atmosphere produces 
a change in the entire matter of the limestones, and 
in the cementing substance of the sandstones, ac- 
cording to the amount of surface exposed to it. The 
mechanical action due to atmospheric causes occa- 
sions either a removal or disruption of the exposed 
particles ; the former by means of powerful winds 
and driving rains, and the latter by the congelation 
of water forced into, or absorbed by the external 
portions of the stone. These effects are reciprocal, 
chemical action rendering the stone liable to be 
more easily affected by chemical action, which latter, 
by constantly presenting new surfaces, accelerates the 
disintegrating effects of the former. 

“ Buildings in this climate are generally found to 
suffer the greatest amount of decomposition on their 
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southemt south-western, and western fronts, arising, 
doubtless, from the prevalence of winds and rains 
^ from those quarters ; hence it is desirable that stones 
of great durability should at least be employed in 
fronts with such aspects. 

Buildings situate in the country appear to 
possess a great advantage over those in populous 
and smoky towns, owing to lichens, with which they 
almost invariably become covered in such situations, 
and which, when firmly established over their entire 
surface, seem to exercise a protective influence 
against the ordinary causes of the decomposition of 
the stone upon which they grow, 

“ As an instance of the difference in degree of 
durability in the same material subjected to the 
eflfects of the atmosphere in town and country, we 
may notice the several flusta of columns and other 
blocks of stone that were quarried at the time of the 
erection of St. Paul’s Cathedral in London, and 
which are now lying in the island of Portland, near 
the quarries from whence they were obtained. The 
blocks arc invariably found to be covered with lichens, 
and although they have been exposed to all the 
vicissitudes of a marine atmosphere for more than 
150 years, they still exhibit beneath the lichens their 
original form, even to the marks of the ehisel 
employed upon them, whilst the stone which was 
taken from the same quarries (selected no doubt 
with equal if not greater care than the blocks alluded 
to), and placed in the cathedral itself, is, in those 
parts which are exposed to the south and south-west 
winds, found in some instances to be fast moulder- 
ing away. 

“ Color is of more importance in the selection of 
a stone for a building to be situate in a populous 
and smoky town than for one to be placed in an 
open country, were all edifices usually become 
covered, as above stated, with lichens ; for although 
in such towns those fronts which are not exposed to 
the prevailing winds and rains will soon become 
blackened, the remainder of the building will con-' 
stantly exhibit a tint depending upon the natural 
color of the material employed.” 

It should be stated that the object of the above 
investigation was the selection of stone for building 
the Houses of Parliament, and the Report concludes 
as follows : — 

In conclusion, having weighed to the best of our 
judgment the evidence in favour of the various 
building stones which have been brought under our 
consideration, and freely admitting that many sand- 
stones as well as limestones possess very great 
advantages as building materials, we feci bound to 
state, that for durability, as instanced in Southwell 
Church, &c., and the results of experiments, as 
detailed in the accompanying tables ; for crystalline 
character, combined with a close approach to the 
equivalent proportions of carbonate of lime and 
carbonate of magnesia ; for uniformity of structure ; 
facility and economy in conversion ; and for 
advantage of color, the magnesian limestone, or 
dolomite, of Bolsover Moor and its neighbourhood is, 
in our oi)imon, the most fit and proper material to 
be employed in the proposed new H u.ses of 
Parliament.” 


PREPARATION OF CATGUT. 

Before we make known the preparation of the 
intestines of sheep, for the manufacture of various 
kinds of coids, we shall mention that of those made 


of the horse, mule, or ass, called Lorrains, for lathe- 
bands. 

Gripders, polishers, and various othAr mechanics, 
use bands, or cords, manufactured from the intestines 
of the horse, &c., freed from the mucous membrane. 
The gut is taken hold of by one end ; into which is 
thrust a wooden ball, fastened on the end of a stake, 
fixed in a block ; below this ball are four cutting- 
blades ; or, to render the explanation more clear, it 
is a cutter formed of four blades and surmounted by 
a wooden ball : they draw down the intestine equally 
over these blades, with both hands, so as to cut it 
into four equal strips. They take four, six, or eight, 
of these strips, accordingly as they wish the cord to 
be thicker or thinner ; then tie these strips by a 
particular kind of knot at one end, with large twine, 
made on purpose, w'hirh they call a lace ; and pass 
the end of it over a peg secured in a hole maile in a 
post strongly fixed : at the distance of about 30 feet 
is placed another post with pegs, on one of which 
they pass these strips : near to theo, first post, the 
strips are all tied together with a new lace, which 
they fasten to the peg whereof we have just spoken : 
the workmen call this first operation the ” warping.” 
They rut thet»c strips, and fasten them as above 
described, if tht'y are longenoiigli (which is generally 
the ca^se,) being careful tliat the ends are always taken 
ill with the thread, having rut them previously 
across, so that the seam shall not form any unequal 
thickness. If tliey are long enough, they make a 
second length, till the gut is all taken in, or the pegs 
entirely filled,. 

When the weft is finished, the workman places his 
wheels conveniently, and passes over the hook of the 
part the thread which holds the weft-cord ; he puts 
on a second lace, if the wheel be strong enough to 
bear it ; gives several turns to the wheel by means 
of a handle ; and places the already-twisted cord over 
a hook, lie acts the same with every woven cord ; 
passing his hand carefully along the cord from the 
wheel, and cutting with his knife all those fibres or 
threads which will not form one body with the cord. 
This never shortens in drying, provided it is always 
gathered together at the same dimension over the 
pegs. Some hours having elapsed, they replace the 
cords upon the wheel, and twist them afresh ; 12 or 
15 hours afterwards they take them one after the 
other, and fasten the lace to a peg which they turn 
with the hand ; the wheel seldom being strong enough. 
This twisting being effected, they rub it with a horse- 
hair cord dipped in water, which they form into a 
bundle, and hold between their hands. This opera- 
tion is railed ” stretching.” Another twisting is 
made three hours afterwards ; and they stretch it as 
forcibly as possible, aftiT again fixing the cords over 
the pegs, and to the posts. 

If the cord, when suffirifolly dry and twisted, is 
not exactly even, they polu-o it with a piece of dog- 
fish skin ; but if the horse-hair cord has been passed 
enough over it, that becomes unnecessary. When 
the cord is dried and stretched, it is generally 
sulphured. Wlien perfectly dry, they cut the two 
ends near to the lace, and coil it into a ring for sale. 

The instant that the workman who makes these 
cords receives the intestines, he is obliged to wash 
them ; to turn them inside-out ; and to steep them 
in a barrel, containing two pails of water, mixed with 
a pound of pearlash. On the morrow, he separates 
the mucous membrane by the ordinary means ; 
wa-shes the guts in a large tub of water ; cuts them 
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into strips ; puts the laces round them during the 
day, and gives them the first twist : the next day, 
he finishes them. If the cords be not sufilciently 
dry by the next day, he is obliged, for the sake of 
salubrity, to repeat the operations. After this, the 
foetid odour is no longer perceptible, and he may 
finish the cords at leisure. 

Caiffut for Rackets or Battledores » — ^The intestines 
of sheep, after they have been steeped in the alkaline 
lye, are cut slantwise, if they are in short lengths, 
and sewed together ; carefully placing the slants in 
a direction contrary to each other, that the seams 
may not render the cords of an unequal size. This 
being done, and the intestines formed into one piece, 
it must be soaked in ox-blood, to give it the proper 
color, and then be stretched on a proper frame ; 
after which, one, two, three, or four of the intestines, 
according to the required size of the cord, are fixed 
to a piece of tape, and the other ends are turned 
twice round a peg. This done, the workman takes 
the tape, appli^ it to a hook on a spindle, and gives 
a few turns of the handle. As the cord shortens by 
twisting, it must be well stretched ; and when this 
is effected, the workman squeezes the cord between 
his finger and thumb throughout its whole length, 
to remove all its humidity, and to produce an equal 
thickness in every part of it. One or two hours 
after, he twists it again, and rubs it with a horse-hsdr 
cord, wetted. Thinner cords are made of only one 
intestine ; 0 {)erating, as we have before indicated. 

Catgut for Whip-handles. — Sheep’s intestines, 
prepared with potash, are used for this purpose. 
The workman cuts them slantwise, and sews them 
together, observing always to keep them of an equal 
size. They are then stretched, and twisted at each 
end : it is very rare that this sort of cord is made of 
two intestines. They are then bleached, by the 
fumes of burning sulphur, once or twice; and 
sometimes colored ; as they readily receive any dye. 
Common ink is used for a black color ; and red ink 
for a rose color, which is sometimes rendered lighter 
by a little sulphuric acid. A green color is given 
by a composition sold for that purpose, by colormen, 
to the manufacturers of catgut. 

Catgut for Hatters^ Bows. — These are made of 
sheep’s intestines, of the longest and largest kind, 
after being prepared with potash, by twisting together 
from 4 to 12 of them, according to the size required. 
Tliey are usually made from 12 to 25 feet long. 
During the twisting, the cord is placed in a long box, 
from 18 to 20 inches in breadth, and a few inches 
high, in order to keep it clean, and to prevent it 
from trailing on the ground. The box is called the 
refresher. 

This kind of cord must be void of seams and 
knots ; to accomplish which, the workman attaches 
the intestines to a piece of tape, hangs them on a 
peg, and draws the whole of them straight, to fit 
their other ends to another peg ; in doing which, 
if he finds the intestines too short, he makes a hole 
in their ends, and threads into them short pieces, 
till the whole is long enough to reach the other peg, 
placed at a given distance from the first. These 
ends are then affixed to a piece of tape, and fastened 
to the peg. This done, he applies them to the 
twisting-wheel, rubbing the cord well between his 
finger and thumb throughout its whole length, at 
every turn of the wheel, in order to make it of an 
equal length. When about half-dry, they are exposed 
twice to the fumes of sulphur ; after each time, the 
cord must ^ he well stretched and moistened with 


plenty of the solution of potash, at the same time 
rubbing with the hair- rubber. It is then left to dry, 
and afterwards cut, and coiled up for sale. 

C Continued on page 65. J 

MISCEIJLAN^ 

Fresh-water Plants. — It has been commonly 
observed by naturalists, that the plants of fresh 
water are more widely dispersed than those of the 
land. Many of the aquatic plants of the north of 
Europe, grow also within the torrid zone. The 
common duck-meat (Lemna Minor) grows all over 
Europe, Asia, and North America ; from Pensylvania 
to Japan, whether eastward or westward. The 
common bulrush (Typha latfolia) is every where 
met with over the same space, including, also, the 
West India Islands. The causes of the wider 
dispersion of aquatic plants, than those of land is 
considered to be owing to the water-fowl, which by 
a wonderful instinct annually migrate from a colder 
to a warmer climate, and as most of those plants 
perfect their seeds at the time the birds are preparing 
for their journies, it is considered that they carry 
the seeds with them, some of them sticking to their 
feathers, and others which they swallow being after- 
wards voided without injury. 

Improved Glaze-Wheels. — The London cutlers 
almost generally employ glaze-wheels, made of two 
thicknesses of solid planks of mahogany glued 
together, but which are very apt to get out of round, 
owing to the different natures of the grain of the 
wood, endways and longways. The best glaze- wheels 
are made of pieces of alder, so combined that the 
peripheries of the glaze- wheels are formed of them, 
with their grain laid endways. It consists of two 
pieces of alder, crossing each other at right angles 
in their centres, and let half-way into each other. 
The four angular divisions around are filled up with 
radial pieces, cut out of the wood so as to present 
their grain endways towards the periphery of the 
glaze-wheel, and well fitted, jointed, and glued firmly 
together. This combination is, besides^ strengthened 
by two circular plates of iron, being laid one on 
each side, and united, by means of screws, with every 
individual piece of wood composing the glaze-wheel. 
Square holes are made through these plates for the 
axis to lodge in, and, when wedged tight upon it, 
the periphery and sides of the glaze-wheel may be 
turned truly, which completes it for use. 

To Measure the Contents of Pipes. — Square the 
diameter of the pipe in inches, and the product will 
be the number of lbs. of water, avoirdupois, contained 
in every yard’s length of the pipe. If the last figure 
of this product be cut off or considered as a decimal, 
the remaining figures will give the number of ale gal- * 
Ions in a yard’s length of the pipe ; and if the product 
consist only of one figure, this figure will be tenths 
of an ale gallon. The number of de gallons, divided 
by 282, will give the number of cubic inches in every 
three feet of the pipe, and the contents of a pipe of 
greater or less length may be found by proportion. 

QUERIES. 

195 — How is engraver's blocking cement made ? [Does our 
correspondent mean the cement used to surround an etched 
plate during the biting in ? if so, nothing is better than shoe- 
maker's wax. — ^F. d.] 

]96 — What is the construction of the Pentograph ? 

197 — How are metallic pencils made, and the paper used 
with them ? — Answered on page 214. 

198 — What is the preparation of asses skin paper ? 

199— >How are organ barrels pinned ?—Antweredonpag€l 46. 

200 — What is the receipt for Pontypuol varnish ? This is 
common Brunswick black, or Asphaite varnish. 
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LINN^AN ARRANGEMENT. 

The main object of the artificial system of botanical 
arrangement is to facilitate the discovery of the 
names of plants. For this purpose some one organ, 
common to plants in general, is fixed on: and, 
according to certain conditions in which this organ 
is found, individual species are referred to their places 
in tlie system, as words, by their initial letters, are 
referred to their places in an alphabetical dic- 
tionary. 

Ilk the progress of artificial systems different 
organs have been fixed on by different botanists : 
but those which have been most extensively em- 
ployed are the corollas by Tournefort, and the 
stamens and pistils by Linneeus. The system of 
Tournefort has been a good deal employed in 
France, and may be considered as the artificial 
system of that country ; that of Linnseus has been 
employed in most other countries, and is justly 
esteemed by far the most perfect artificial system 
which htts hitherto been produced. 

The application of the Linrieean system in prac- 
tice, JSir J. E. Smith observes, is, above all other 
.systems, easy and intelligible. Even in pursuing 
the study of the natural affinities of plants, this 
botanist affirms, that it would be as idle to lay 
aside the continual use of the Linnecan system, as it 
would be for philologists and logicians to slight the 
convenience, and indeed necessity, of the alphabet, 
and to substitute the Chinese character iii its steud.'^ 
(Introduct, to Bot.) “ The student of the Liii- 
naian artificial system," he elsewhere observes, 
“ will soon perceive that it is to be understood 
merely as u dictionary, to make out any plant 
that may fall in his way." (Gram, of Bot ) “ If 

we examine," says IJecandolle, the artificial sys- 
tems w'lacii have been hitherto devised, we shall find 
the most celebrated of them, that which was pro- 
posed l>y Linnseus, to possess a decided superiority 
over all others, not only because it is consistently 
derived from one piinciple, but also because the 
author of it, by means of a new nomenclature, has 
given to his terms the greatest distinctness of mean- 
ing." {Elements of the Philos, of Plants, by 
DecandoUe and Sprengel.) 

According to tlie Linmean system all plants are 
furnished with flowers, either conspicuous or in- 
conspicuous. The plants with conspicuous flowers 
are arranged according to the number and position 
of their stamens and pistils ; those with inconspi- 
cuous flowers are arranged according to the situation 
of the flowers on the plant, or according to other 
circumstances in the plant itself. 

I'o discover the name of a plant by the Linnaean 
system, therefore, all that is necessary for a be- 
ginner is to possess a sjkecimen of it in flower, and 
to be able to know its dilfercnt parts by the names 
given them by botanists. To discover the class, 
order, and genus of a plant, it is only necessary to 
be able to distinguish and name the different parts 
of the flower. These parts are ; the calyx or cup 
Fig. 1, A, which is that leaf, or those leaves, by 
which the flower is usually inclosed when in bud, 
and which, when the flower is expanded, appear 
under it. The corolla {corona, a crown) is the 
colored leaf or leaves of a flower, Fig. 1, B. The 
stamen or first principle of any tiling, is the 
thread-like process, or processes, immediately within 
the leaves of the corolla, Fig. 2 ; it consists of two 
parts, the fllumeut or thread A, and the anther B i 


this anther contains what is called the pollen, or 
fructifying meal, C. In the centre of the flower is 
the pistil, Fig. 3 ; it consists of three parts, the 
germen, or rudiments of the fruit or seed. A, the 
style, B, and the stigma or summit, (y, whi< h 
crowns the style, and is destined to receive the 
fructifying pollen. 



The pistil and stamen are the essential parts of a 
flower. The corolla or the calyx may be wanting, 
and yet the flower will be termed perfect, because 
the absence of those parts is no obstacle to repro- 
duction. Even the style and the filnincnt may be 
absent without preventing the formation or ripening 
of the fruit; and there are many flovurs which 
have the anther sitting close to the corolla, &c., 
without a filament, and the stigma to the germen 
without a style ; but the anther, the germcii, and 
the stigma are essential. 

The seed is contained in the pericarp, or seed- 
vessel, which is the germen when grown to matu- 
rity. The name of seed-vessel varies according to 
its form, substance, &c. ; hut the word pericarp 
{peri, about, karpon, a fruit) is applicable to all its 
varieties. The receptacle is the base or medium 
which connects the other parts of the fructiheation. 

The degree of knowledge conveyed by the fol- 
lowing Table, and the preceding observations, will 
enable a beginner to discover the class, order, and 
genus of any plant which he may find in flower. 

THE LINN^.AN SYSTEM. 

Observing these various circumstances, Linnieus 
founded his celebrated system. — First, as tlie easiest 
mark of distinction, he considered the number of 
stamens — when they were all of the same length, 
and this simple cliaracter gave him the first eleven 
classes. In the two next their position as well as 
number were taken. In the two next their length 
is of consequence. In the five next the stamens 
are joined together. In classes 21 and 22, the 
flowers do not contain both stamens or styles, being 
furnished with only one or the other. In class 23, 
the flowers may have stamens only, pistils only, or 
both, while the whole system concludes with a class 
which contains all those plants bearing seed, without 
having first produced flowers. In most of the 
plants of these latter classes, some peculiar popular 
character is distinguishable, as well as the number 
of stamens; thus the 14th class has personate or 
lipped flowers ; the 15th has cruciform flowers ; the 
17th has pea-shaped flowers, &c. 

An order is the first division of a class ; and as 
the stamens denote the class, so the styles denote 
the orders, at least in the first twelve classes. In 
the rest, other parts are used for this purpose, as 
the character and position of the seed-vessel, the 
nature of the florets, and in some of them even the 
stamens themselves, when not wanted to tell the 
classes, as afterwards explained. 

The orders of the 24th class are of a botanical 
rather than a popular character; they are Ferns, 
Mosses, Seaweeds, Lichens, and Fungi. 
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TABLE OF THE CLASSES. 


(Plants in this division and the next have all their stamens of the same lenyth^ and distinct 

from each other,) 


Wo. 

Name. 

Character. 

No. Name. 

Character. 


1.. 

Monandria . . . 

Flowers with 1 stamen. 

7.. Hkptandria .. 

. Flowers with 

7 

stamens. 

2.. 

Diandria 

Flowers with 2 stamens. 

8..0ctandria ... 

. Flowers with 

8 

stamens. 

3.. 

Trianoria 

Flowers with 3 stamens. 

9.. Ennbandria. . . 

. Flowers with 

9 

stamens. 

4.. 

Tetrandria . . . . 

. Flowers with 4 stamens. 

10. . Decandria ... 

. Flowers with 

10 

stamens. 

5.. 

6.. 

Pentanoria . . . , 
Hsxandria . . . . 

. Flowers with 5 stamens. 

. Flowers with 6 stamens. 

11.. Dodecandria . 

. Flowers with 

12 

stamens. 


12.... 

Icosandria 

13.... 

POLYANORIA 

14.... 

Didynamia 

15.... 

Tetradynamia .. .. 

16.... 

Monodelpiiia 

17.... 

Diadelphia 

18.... 

POLYAOELPHIA . . . 

19.... 

Syngenesia 

20.... 

Gynandria 

21.... 

Monoecia 

22.... 

Dioecia 

23.... 

POLYGAMIA 

28.. .. 

Cryptogam I A 


more than 12 stamens, placed upon the calyx, 
more than 12 stamens, placed upon the receptacle. 

Four distinct stamens, 2 long and 2 short. 

Six distinct stamens, 4 long and 2 short. 

Stamens united in 1 bundle by their filaments. 

Stamens united in 2 bundles by their hlaiuents. 

Stamens united in many bundles by their filaments. 

Stamens united by their anthers, distinct from the style. 

Stamens united to the style. 

Stamens and pistils in different flowers on the same plants. 
Stamens and pistils in different flowers upon different plants. 
Some flowers with stamens and pistils, olhers with stamens only. 

Plants without flowers. 


NAMES OF ORDERS APPLIED TO THE FIRST THIRTEEN CLASSES. 


Monooynia Flowers with 1 style. 

Digynia Flowers with 2 styles. 

Trigynia Flowers with 3 styles. 

Tetragynia Flowers with 4 styles. 

Pentagynia Floweis with 5 styles. 


Hexagynia Flowers with 6 styles. 

Hbptagvnia. . Flowers with 7 styles. 

Dkcagvnia Flowers with 10 styles. 

Dodkcagynia Flowers with 12 styles. 

Polygynia Flowers with many styles. 


APPLIED TO CLASS FOURTEEN. 

Gymnospermia.. . Seed apparently naked. | Angiospermia.. . Seeds in a capsule. 

APPLIED TO CLASS FIFTEEN. 

SiLicuLOSA,. . Seeds in a short pod. | Silhiuosa,. , Seeds in a long pod. 

APPLIED TO CLASS NINETEEN. 

I oltgamia ^axTALis All the florets perfect, or with stamens and styles. 

] OLYGAMiA SuPERFLUA. . . Inner florets perfect, outer with styles only. 

I'oLYGAMiA Frustanba .. Inner florets jierfect, outer without styles. 

1 OLYGAMIA Necesiaria. . Inner florets with stamens, outer with styles only. 

Folygamia Segrbgata .. Flowers collected into beads, each with a separate involucre. 

While in all the other classes, that is, in the 1C, 17, 18, 20, 22, and 23, the stamens not being 
wanted to tell the classes, they are used as marks of the orders, with the same names as the classes 
themselves — thus, here Monatidria means the first order, but before it meant the first class. 

This may appear puzzling, and really it is so to those who use numbers and not names ; and the 
student is strongly recommended not to use numbers for the classes and orders, for these mean nothing ; 
but the Greek names of them signify the same in all situations ; and, moreover, express some circum- 
stance relating to the plant. 

For example, if we spe^k of a plant of the 14th class and Ist order, we are not reminded of anything 
respecting it ; but if we speak of it as belonging to class Didynamia, and order (iymiiospermia, we learn 
that there are m it two long and two short stamens, and that the seeds are not in a capsule ; for these 
terms signify as much. Again, 

The third order of class 3 is Trigynia, and has three styles. 

The third order of class 4 is Tetragynia, and has four styles. 

The third order of class 12 Ls Polygtnia, and has many styles. 

The third order of class 13 is Hexagynia, and has six styles. 

Thus, saying that such or such a flower is of the 3d order, means nothing, for it may have 3, 4. 6, or 
many styles ; but to say it belongs to order Trigynia, or TetragynU, &c., shows at once partly the nature 
of it, for if it belong to Trigynia it must have three styles, and if to Tetragynia it must have 4 styles, and 
so on for the others. 
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CHEMICAL ELEMENTS. 

HYDROOEN. 

(Returned from page 29 , and eoneluded.J 
Ex, 23. — To purify Hydrogen, — The gas 
obtained by the former experiments is never perfectly 
pure. To render it so, and which is necessary for 
delicate experiments, it must be passed through a 
solution of potass, then dried by passing it through 
a tube containing fragments of fused chloride of 
calcium, (muriate of lime.) The hydrogen procured 
by the decomposition of water by galvanism is con- 
sidered perfectly pure. 

Ex, 24. — Lightness of the Gas. — Fill ajar with 
hydrogen, and let it stand for a few moments with 
its open mouth upwards, and letting down a toper 
into it the gas will be found to have escaped. Fut 
another jar filled with its month downwards, the gas 
will now remain much longer than before, being 
prevented from escaping by the bottom and sides of 
the vessel. 

Ex. 23. — provide an air jar with a stop cock and 
jet, and fill it with hydrogen, upon the shelf of the 
pneumatic trough, then set fire to the gas at the jet, 
and whilst it is there burning, slowly lift the jar out 
of the water, holding it by the brass cap. The 
flame will continue for some time at the jet, the 
hydropen being propelled through it by its lightness, 
hut when the air becomes mixed in such propor- 
ti(ms w>»h the gas as to form an explosive mixture, 
the H \x\ e fjcedes through the jet, and the whole 
kindles suddenly. 

iVofe. — The jar should be very long and narrow. 

Ex. 26. — Shown by a Balloon. — Procure a small 
balloon, made of the craw of a turkey, or of gold- 
beaters' skin, and fill it with hydrogen ; tic the 
mouth and let it escape, it will soon mount to the 
ceiling of the room, or if in the open air fly out of 
siglit immediately. 

Ex. 27. — Tendency of Oxygen and Hydrogen to 
unite mechanically. — Fill a bottle with oxygen and 
put it on a tube, furnish it with a cork and a long 
tube running through it ; to the upper end of the 
tube fasten by a second cork, a bottle of hydrogen 
with its mouth downwards. Notwithstanding their 
relative position, after a time they will be found 
united together, half of the hydrogen having 
descended to the lower bottle, and half the oxygen 
ascended to supply its place. The mixture may be 
shown to have taken place by exploding the contents 
of the bottle. 

Ex. 28. — Formation of Water. — While hydrogen 
gas is burning in a jet, hold over the flame a bell 
glass, in a minute or two the inside will be covered 
with water, arising from the union of the hydrogen 
which is burning and the oxygen which it robs the 
air of during its combustion. — When the glass be- 
comes hot the water is no longer seen, because 
tiiough formed as before, yet the heated glass dissi- 
pates it in steam — hence the necessity of a chimney 
to every gas liglit, the frequent though not the only 
cause of the cloudiness of shop windows in the 
winter time — iind the cause of cutlery and iron- 
mongery goods becoming so often rusty. The 
same effect takes place in the burning of candles 
though less in degree. 

Ex. 29. — Attended by Explosion. — Put a spoon- | 
ful of water into a strong soda water bottle, fill it 
with hydrogen two parts, and oxygen one part, 
stand it upright on a table and let drop cautiously 
into it a slip of potassium. When this touches the | 
water it will burst into flame, and fire the mixed 


gases. It is advisable that the bottle should be 
wrapped in a cloth to prevent danger, should the 
bottle burst which is not unlikely. 

Ex. 30, — The mixed Gates inflamed by Electru 
dty, — Blow some soap bubbles with a mixture of 
oxygen and hydrogen contained in a bladder, when 
separated and dying upwards, communicate to them 
an electric spark, they will burst with a loud noise. 

Hang to the ceiling a bladder filled with the gases 
mixed together, pass an electric shock through it, 
and a deafening explosion will be the consequence. 

Ex, 31. — Increase of Bulk when exploded,^ 
Procure a thick glass tube at least four feet long, 
furnished near one end with the proper detonating 
wires, and also with a stop cock to supply the gases 
— let there be also a plug or piston, capable of an 
easy motion up and down the tube, but yet so as to 
be air-tight ; exhaust the tube of air, and pass into 
it one portion of oxygen and two of hydre^en. The 
moveable piston will rest close to the gases — these 
are to be detonated by the electrical spark, and at 
the moment of detonation the piston will be driven 
along the tube about fifteen times as distant from the 
closed end as at first, making allowance for friction, 
arising from the weight of the piston and its rubbing 
against the tube. The next instant, as the gases are 
condensed into water, the piston will be driven back 
again quite to the end of the tube, by the external 
pressure of the atmosphere. — 'I his tube, if gradu- 
ated, is an extremely convenient eudiometer or 
apparatus for the following experiments : 

Ex. 32,^Composition of Water proved — Pass 
into the tube or eudiometer two cubic inches of hvdro- 
gen, and one of oxygen— upon passing the spark the 
two gases will exai^tly neutralize each other ; no 
trace of either gas will be left, and the piston will 
return exactly to the place it was at before the 
gases were ejected ; and supposing the experiment 
repeated several times, so as to ascertain accurately 
the result, the quantity of water it will be found 
weighs precisely the same as the united weights of 
both portions of the gases. • 

Ex. 33. — Hydrogen unites with Oxygen only in 
a certain ratio. — Pass into the tube two cubic 
inches of hydrogen, and two of oxygen upon 
making the explosion one portion of oxygen will be 
left, as will be seen by the position of the piston. 
To prove which pass two other volumes of hydro- 
gen, and explode ; they will unite and the piston 
return to its first situation, showing that the whole 
has been condensed into water. 

Ex. 34. — Pass as before two volumes of hydro- 
gen, and five of atmospheric air— make the discharge 
and explosion will take place, leaving four measure! 
of gas unconfined ; which upon testing properly 
will be found to be wholly nitrogen, arising thus : 
the atmospheric air contains one-fifth oxygen and 
four-fifths nitrogen in its composition— the one part 
oxygen, leaves it to unite with the two^ parts 
of hydrogen to form water, leaving the nitrogen 
free. 

Ex. 35. --Power of Combination limited.^Mix 
in the tube, as before, one portion of hydrogen with 
12 of air, or else with 15 of oxygen, and although 
the spark be passed through the mixture no explo- 
sion will ensue— so also if the quantity of hydrogen 
be increased to 11 to 1 of the oxygen, or if the 
mixture be in relative and proper proportions, yet 
if expanded to 6 times its volume by heat, or 16 
times its volume by the air-pump, no explosion will 
take place. 
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Ex, 36 .— Oxygen and Hydrogen unite hy pressure, 
—Fill a condensing syringe having a closed end, or 
as it is called “ the pneumatic tinder box.*^ with a 
mixture of two parts of hydrogen and one of oxygen ; 
and upon compressing down the piston very suddenly, 
the gases will unite and explode — forming, as before, 
water. 

Dr. Faraday has given a singular instance of co- 
liesive force inducing chemical combination, by the 
following experiment, which seems to be nearly 
allied to the discovery made by M Doebereiner, in 
1823, of the spontaneous combustion of spongy 
platina exposed to a stream of hydrogen gas mixed 
with common air. A plate of platina, with 
extremely clean surfaces, when plunged into oxygen 
and hydrogen gas, mixed in the proportion which 
are found in the constitution of water, causes the 
gases to combine, and water to he formed, the pla- 
tina to become red-hot, and at last an explosion to 
take place ; the only conditions necessary for this 
curious experiment being excessive purity in the 
gases and in the surface of the plate. A sufficiently 
pure metallic surface can only be obtained by im- 
mersing the platina in very strong hot sulphuric 
acid, and then washing it in distilled water, or by 
making it the positive pole of a pile in dilute sul- 
phuric acid. It appears that the force of cohesion, 
as well as the force of affinity, exerted by particles 
of matter, extends to all the particles within a very 
minute distance. Hence the platina while drawing 
the particles of the two gases towards its surface, by 
its great cohesive attraction, brings them so near to 
one another, that they come within the sphere of 
their mutual affinity, and a chemical combination 
takes place. 

Dr. Faraday attributes the effect, in part also, to 
a diminution in the elasticity of the gaseous particles, 
on their sides adjacent to the platina, and to their 
perfect mixture or association, as well as to the 
positive action of the metal in condensing them 
against its surface by its attractive force. The parti- 
cles, when chemically united, run off the surface of 
the metal, in the form of water, by their gravitation, 
or pass away as aqueous vapour, and make way for 
others. 

IVORY PAPER. 

The properties which render ivory so desirable a 
subject for the miniature painter, and other artists, 
are, the evenness and fineness of its grain, its allow- 
ing all waters colors laid on its surface to be washed 
out with a soft wet brush, and the facility with 
which the artist may scrape off the color from any 
particular part, by means of the point of a knife or 
other convenient instrument, and thus heighten and 
add brilliancy to the lights in his painting more 
expeditously and efficaciously than can be done in 
any other way. 

The objections to ivory are, its high price, the 
impossibility of obtaining plates exceeding very 
moderate dimensions, and the coarseness of grain in 
the larger of these ; its liability, when thin, to warp 
by changes of the weather, and its property of turn- 
ing yellow by long exposure to the light, owing to 
the oil which it contains. 

Traces made on the surface of this paper by a 
hard black lead pencil are much easier effaced by the 
Indian rubber than from common drawing paper, 
which circumstance, together with the extremely 
fine lines which its hard and even surface is capable 
of receiving, peculiarly adapts it for the reception 


of the most delicate kind of pencil drawing and 
outlines. The colors laid upon it have a greater 
brilliancy than when laid upon ivory, owing to the 
superior whiteness of the ground. Colors on ivory 
are apt to be injured by the transudation of the 
animal oil, a detect which the ivory paper is free 
from. The following is the process given by Mr. 
Einslie (of Stretton Ground, Westminster) to the 
Society of Arts, for which he was voted the sum of 
thirty guineas. 

“ Take a quarter of a pound of clean parchment 
cuttings, and put them into a two-quart pan, with 
nearly as much water as it will hold ; boil the mix- 
ture gently for four or five hours, adding water from 
time to time, to supply the place of that driven off 
by evaporation ; then carefully strain the liquor 
from the dregs through a cloth, and when cold it 
will form a strong jelly, which may be called size 
(No. 1.) 

** Return the dregs of the preceding process into 
the pan, All it with water, and again boil it as 
before for four or five nours ; then stmin off the 
liquor, and call it size tNo. 2.) 

** Take three sheets of drawing paper (outsides 
will answer the purpose perfectly well, and being 
much cheaper are therefore to be preferred,) wet 
them on both sides with a soft sponge dipped in 
water, and paste them together with the size (No. 
2.) While they are still wet, lay them on a table, 
and place them upon a smooth slab of writing 
slate, of a size somewhat smaller than the paper, 
turn up the edges of the paper, and paste them on 
the back of the slate, and then allow the paper to 
dry gradually. We», as before, three more sheets 
of the same kind of paper, and paste them on the 
others, one at a time ; cut off with a knife what 
projects beyond the edges of the slate, and when 
the whole has become jierfcctiy dry, wrap a small 
piece of slate in coarse sand-paper, and with this 
rubber make the surface of the paper quite even 
and smooth. Then paste on an inside sheet, which 
must be quite free from spots or dirt of any kind ; 
cut off the projecting edges, as before, and when 
dry, rub it with line glass-paper, which will produce 
a perfectly smooth surface. Now take half a pint 
of the size (No. I,) melt it with a gentle heat, and 
then stir into it three table-spoonsful of fine plaster 
of Pans ; when the mixture is completed, pour it 
out on the paper, and with a soft wet sponge dis- 
tribute it as evenly as possible over the surface. 
Then allow the surface to dry slowly, and rub it 
again with fine glass paper. Lastly, take a few 
spoonsful of the size (No. 1,) and mix it with three- 
fourths its quantity of water ; unite the two by a 
gentle heat, and when the mass has cooled, so at 
to be in a semi -gelatinous state, pour one-third of 
it on the surface of the paper, and spread it evenly 
with the sponge ; when this has dried, pour on 
another portion, and afterwards the remainder; 
when the whole has again become dry, rub it over 
lightly with fine glass-paper, and the process ia 
completed ; it may, accordingly, be cut away from 
the slab of slate, and is ready for use.’’ 

The quantity of ingredients above-mentioned is 
sufficient for a piece of paper 17^ by 15^ inches* 

Plaster of Pans gives a perfectly white surface ; 
oxide of zinc, mixed with plaster of Paris, in the 
proportion of four parts of the former to three of 
the latter, gives a tint very nearly resembling ivory ; 
precipitated carbonate of barytes gives a tint in- 
termediate between the two. 
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TO MEASURE LIGHT. 

Wren it is required to compare the intensities of 
light, produced by candles of different sizes, the 
following mode may be adopted. Fix a sheet of 
white paper against the wall of your room at a con- 
yenient height, and place a small fire-screen at a few 
feet distance from it, taking care to fix the part in- 
tended to throw the shadow upon the paper, at a 
proper height for doing so ; then let one of your 
assistants take the candle which yields the smallest 
quantity of light, and proceed to such a distance from 
the screen as may be convenient, but so as to allow 
the shadow to be produced to fall upon the paper. 
Next, let him who holds the candle yielding the 
strongest light, proceed in nearly the same direction 
from the screen as the former, till the shadow from 
his candle falls nearly upon the same part of the 
paper as that produced by the weakest light ; should 
the darkness of shadow from the strongest light be 
greater than that produced by the weaker, let your 
second assisBint increase his distance from the in- 
terposing object till the shadow from each candle 
is equally dark ; this being done, measure the dis- 
tance of each light from the paper receiving their 
respective shadows ,* then say 

As the square of the distance of the weakest light 
from the shadow is to unity : 

So is the square of the distance of the strongest 
light from the shadow. 

To the proportion of light it yields in comparison 
with the former. 

But, by way of example, let us suppose we pro- 
ceeded agreeably to the plan already pointed out, 
with two candles of different illuminating powers, 
and have measured the distances of each from the 
shadows, and found the weaker light to be at 6 feet 
distance from the shadows, and the stronger light at 
12 feet, and desire to know how many candles of 
the least illuminating power, if placed in the same 
situation as to distance from the interposing object, 
as the strongest light would produce a shadow 
equally strong and consequently yield the same 
quantity of light. 

The square of 6 is equal to 36 

Do 12 144 

therefore as 36 as 1 : : 1 44 to 4 the number of candles 
of the smaller illuminating power which would be 
required to be all lighted at one time, and placed 
close to each other to produce the same intensity of 
light with the larger candle. 

Having adjusted the flame of a gas burner to 2 
inches in height, and placed an opaque body between 
it and a sheet of white paper, attached to a wall 12 
feet distance from the burner, a mould candle, of 6 to 
the pound, was introduced between the burner and 
the body, producing the shadow, and moved back- 
wards and forwards till the shadow produced by the 
gas burner and the candle were equally dark ; on 
their being so, the candle was found by measurement 
to be 4.9.10ths feet from the shadow produced; 
the number of such candles as would produce as 
much light the burner gives, are required to be 
shown. 

The square of 4 .9 = 24 .0 1 
12.0 = 144.00 

Then as 24.01 : 1 : ; 144 ; 6 nearly, the number 
of candles necessary to produce the same intensity 
or light' as afforded by the burner. 

It has been determined by experiments made by 
count Romford, for the purpose of ascertaining the 


quantity of materials necessary to produce a light of 
a certain intensity, for a 'given time, that there must 
be burnt by weight, 


Of Wax 

100 pounds. 

Tallow 

101 

do. 

Oil in an Argaud lamp .... 

129 

do. 

An ill-snuffed tallow candle 

229 

do. 


and from various experiments made on the gases 
obtained from coal and from oil, we are enabled to 
state, that to procure as much light as is afforded by 
100 lbs. of wax would require. 

Of coal gas 5450 cubic feet 

Oil gas about 2000 do. 

The comparative cost of the different modes of 
lighting will therefore stand thus : — 

100 lbs. of wax candles, at 2s. 8d. 

per lb i?13 9 4 

101 lbs. of best Kensington mould 

candles, at 8d 3 7 4 

120 lbs. of oil (spermaceti) at 5«f. 2 13 9 

229 lbs. of ill-snuffed tallow candles 


dips, at 7d 0 13 7 

5450 cubic feet of coal gas, at G«. 

per 1000 cubic feet 1 12 

2000 ditto of oil gas, at 28s. ditto 2 16 0 


LANDSCAPE PAINTING. 

The colors used in landscapes are, flake white, 
white lead, light ochre, brown ochre, brown pink, 
burnt umber, ivory black, Prussian blue, ultra- 
marine, verte, lake, Indian red, King's yellow, 
chrome yellow, &c. 

Process . — Sketch or rub in your design faintly 
with burnt umber, used with drying oil and a little 
oil of turpentine. Remember in doing this to have 
no part of the shadows so dark as you intend the 
first lay, or dead coloring ; which, also, is to be 
lighter than the finishing colors. Though the 
foliage of the trees is only rubbed in faintly, yet, the 
trunks and bodies should be in their proper shapes, 
with their breadth of light and shadow. All kinds 
of building should be done in the same manner — 
leaving the color of the cloth for their lights. The 
figures on the fore-ground may also be sketched in 
the same manner, and then left to dry. 

First Painting^ or Dead Coloring . — Let the first 
lay, or dead coloring, be without any bright, glaring, 
or strong dark colors, so that the effect is made more 
to receive and preserve the finishing colors than to 
show them in their first painting. The sky should 
be done first, — then all the distances, and so work 
downwards to the middle group, and from that to 
the foreground and nearest parts. The greatest 
secret in dead coloring is to find the two colors 
which serve for the ground of shadows in general, 
(the sky excepted) and the method of using them 
with the lights. The sky should be laid with a good 
body of color and left with a faint resemblance of 
the principal clouds. The distances should be made 
out faint and obscurely, with the dark shades and 
some of their lights in different degrees ; all the 
grounds of the trees should be laid or rubbed in 
enough only to leave an idea of their shapes and 
shadows faintly. In painting the lights, it is better 
to incline more to the middle tint tlian to the very 
high lights ; after this, go over Aie whole with a 
sweetener very lightly, which will soften and mix the 
colors agreeably, ready for finishing. 

Second Painting . — Begin with the sky ; and lay 
in all the azure and colors of the horizon ; then 
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■often them ; after that lay in the general tint of 
clondsi and finish on it with the high lights and the 
other tints that are wanting with light tender 
touches, then soften the whole very lightly. 

The finishing of the sky should he done all at 
one painting. Observe that the stiffer the azure 
and colors of the horizon are laid, the better the 
clouds may he painted upon them. 

The greatest distances are chiefly made with the 
color of the sky ; as they grow nearer and darker, 
glaze and scumble the parts very thin with such 
glazing shadow colors as come nearest to the 
general hue of the group the objects are in. This 
glazing should be understood of a darkish hue, and 
that the first painting, or dead color, should be seen 
through it distinctly. 

Before we proceed farther, it will be proper to say 
something of the most useful glazing colors. Lake, 
terre verte, Prussian blue, brown pink, terra Sienna, 
are the principal. The more you use them like 
Indian ink, and the more distinctly you leave them, 
the better their transparent beauty will stand and 
appear, provided you do it with good drying oil. 

After these glazing colors, burnt umber is a 
very good glazing warm brown, and is of great use 
in the broken grounds and nearest parts. Make out 
all the grounds of the objects with such glazing 
shadow colors as seem nearest to the natural hue of 
the object in that situation. 

The colors that come next for finishing are in the 
degree of middle tints. These should be carefully 
laid over the greatest breadths of lights, in such 
manner as not to spoil and cover too much of the 
glazing ; do it with a good body of color. Accord- 
ing to these methods, it will be easy to finish all the 
.second painting down from the sky through the 
middle group. As you come to the first group, 
vhere all the objects should be perfectly finished, 
finish their under or most distant parts before you 
paint any of the other which appear nearer. 

Third and last Painting — If oiling is necessary, lay 
the least quantity possible, which should be done 
with a stump tool and pencil proportioned to the 
place that is to be oiled, so as to oil no more than is 
wanted : then wipe the whole place that is oiled 
with a piece of silk handkerchief. When going 
to finish any object remember to use a great 
variety of tints very nearly of the same color 
— but most of all when finishing trees. The 
method of painting near trees is, to make the first 
lay very near to nature, though not quite so dark, but 
more in the degree of a middle tint, and follow it 
with strengthening the shadows through the middle 
tints ; and last of all, lay the high lights and finish- | 
Ing colors. All this cannot be done at one paint- I 
fng ; therefore, the best way is to do no more than 
the first lay with the faint shadows and leave it to 
dry. Begin with improving the middle tints and 
ihadows and let them dry ; then add all the lights 
nnd finishing colors in the best manner you are 
(ble. 

The figures in the landscape are the last work of 

picture, those in the foreground should be done 
Vrst, and those in the distances should be done 
ttext ; for after the figures in the first and farthest 
group are painted, it will be much easier to find 
the proportions of those in the middle part of the 
picture ; and observe that the sbadows of the 
^'gures should be of the same hue, or color, with 
those of the group or phice they are in. 


To the Editor^ 

Sir. — 1 have perused an article in page 376, voi. I., 
of your valuable publication, on the convertibility 
of a telescope into a microscope, and cannot but 
coincide with your ideas on the subject. But there 
is another method to be pursued, which will not in 
any measure tend to disfigure, or otherwise injure 
the glass. The experiments made were upon a 
large and small telescope — the latter the highest 
in amplifying power as is, I believe, generally the 
case, and of the simplest kind, as follows : — 

Unslip the slides, (or take off the caps, which- 
ever it may be,) which protect the field and eye-piece 
glasses. Place the eye-piece under the ; eye at the 
same time have placed underneath the field-glass 
the object to be magnified, and the view thus obtain- 
ed will not only be without detriment to the instru- 
ment, but, if the glasses arc good, as clear as for 
ordinary purposes could be wished. 

iGOlOIUS. 

_ _ ^ _ _ _ _ . » 

HARNESS PASTE AND POLISH. 

To the Editor 

Sir. — Seeing in page 8 of the Magazine o f Science^ 
query 185 — ** What tn harnestt polish and its pre- 
paration 1 have taken the liberty of sending you 
the preparation of two, which have enjoyed the most 
extensive patronage for some years past. 

Harness Maker s Jet. — 4 oz. best glue, 1 \ pint good 
vinegar, 2 oz. best gum arabic, ^ pint good black 
ink, 2 drams best isinglass. 

Break the glue in pieces, put it in a basin, and pour 
over it about a pint of the vinegar — let it stand until it 
becomes soft. Put tlie gum in another basin, (or 
some other convenient vessel,) with the ink, till it 
is perfectly dissolvt d ; melt the isinglass in as much 
water as will cover it, which may be easily done by 
placing the cup containing it on the hob, about an 
hour before you want to use it. To mix them, pour 
the remaining vinegar with the softened glue into a 
saucepan upon a gentle fire, stirring it till it is per- 
fectly dissolved, that it may not burn to the bottom, 
being careful not to let it reach the boiling point — 
about 180 Fahr. is the best heat. Next add the gum, 
let it arrive at about the same heat again ; add the 
isinglass. Take from the fire, and pour it off for use. 
Unless the above method of mixing the ingredients 
is attended to, the polish will not have that briilancy 
it ought to have, if it is not entirely spoiled. To 
use it, put as much as is required in a saucer — give 
it sufficient heat to make it fluid, and apply a thin 
coat with a piece of dry sponge — if the article is 
dried quickly, either in the sun, or by the fire, it 
will have the better polish. This answers equally 
well for boots or shoes. 

Water-proof Harness Paste. — Put into a pipkin 
2 oz, of black rosin, place it on a gentle fire — when 
melted add 3 oz. (>f bees’-wax. When this is 
melted take it from the fire — add a an oz. of fine 
lamp black, and a dram of Prussian blue in fine 
powder. Stir them so as to be perfectly mixed, then 
add sufficient spirits of turpentine to form a thin 
paste— let it cool. 

To use it, apply a coat, with a piece of linen rag, 
pretty evenly all over the harness — then take a soft 
polishing brush, and just brush it over, so as co 
obtain a bright surface. 

r. p c. 
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MISCELLANIES. 

Answer to Query 168. “ How are Bath Bricks 
made ? — Bath bricks (or scouring bricks) are made 
in the same manner as building bricks, with one 
exception, vix., instead of using clay^ as is done 
for building bricks, slime is used ; an inexhaustible 
supply of which is found on the banks of the river 
at Bridgewater, Somersetshire, and appears to be a 
mixture of sand and clay. Bridgewater is, we be- 
lieve, the only place at which scouring bricks are 
made. Their names then of Bath bricks and 
Flanders bricks are both inapiiropriate. 

Stain of Lunar Caustic removed from Linen, the 
Fingers, ^c. — Take of chloride of mercury 2 drams, 
hydrochloric acid 2 drains ; dissolve. This must be 
applied to the stain with a carners-hair pencil, and 
the linen, paper, &c., immediately plunged into 
water, when the stain will be removed. Let it be 
afterwards dried in the sun. 

Another^Method, — If a small piece of the iodide 
of potassium is rubbed on tlie part (which must be 
previously wet), it will immediately deeomjio.se the 
blackened oxide, and convert it into the iodide of 
silver, which is soluble in water, and consequently 
may be discharged by washing. The above process 
will answer equally as well for linen, muslin, &c. — 
hot v/ater dissolves the iodide much quicker than cold. 

New Speculum. — A new, and it may turn out 
important instrument has been produced on the fol- 
lowing ingenious princi])le. Mr. Nasmyth, in offer- 
ing to the British Association a few remarks, “ On 
the Difficulties in the General Use of Metallic 
Specula for Reflecting Telescopes of very large size, 
in consequence of their excessive weight, and of 
the great nicety required in casting and grinding 
them," drew attention to an invention of his, viz. 
a plate-glass pneumatic speculum. The dimensions 
of the plate were 3 feet 3 inches in diameter, and 
3-16th8 of an inch thick. It had been placed on a 
concave cast-iron bed, the edges only of the glass 
resting on a rim perfectly turned, and fastened in with 
bee's- wax, which rendered the apparatus air-tight, 
and was also of a yielding character. By removal 
of the air from behind the mirror, which Mr. Na- 
smyth effected with his mouth, sucking it out by a 
pipe 6 or 8 inches long, the surface of the glass, 
previously a plane, was pressed by the weight of 
the external atmosphere considerably out of the 
level ; and by this means the focus of the mirror 
could be varied to any length. The form which 
the glass takes is, as it were, a curve of its own 
making, not exactly a parabola, but more like an 
ellipsoid. Mr. Nasmyth, however, conceived that 
the cast-iron back being again turned to an exact 
figure of any kind, the glass might be made by this 
simple mode to lie flat on the metal, and a?ain, at 
pleasure, to resume the plane form. He then 
named some of the advantages which he thought 
would result from the use of this contrivance for 
the specula of reflecting telescopes. 

Existence of the Toad without Fbod.-— On Sep- 
tember 10, 1836, a living toad was put into the 
ground, at the depth of eight feet from the surface, 
in a bed of flinty gravel, with a flower-pot reversed 
and placed over it. The hole was then filled up 
and the surface cropped, the spot selected being in a 
garden. The pit was opened on August 29, 1839, 
after having been closed three years, save ten days, 
when the toad was found alive, and used all its 
exertions to crawl awav. It was not a full- cri own 


animal when taken, neither did it appear to have 
increased in size during its incarceration. Th|i 
experiment confirms the statements of toads existii|g 
without food. In the Mag. Nat. Hist. vol. hk, 
p. 316, is an account of a toad that was immuro^y 
by way of experiment, in a block of stone, for thi 
space of thirty-eight years, and at the end of thatfl 
period was found alive. 

Marine Plants. — The plants that grow at the 
bottom of the sea are found under all climates, 
because the vicissitudes of heat and cold are never 
felt at the bottom, the temperature at certain depth* 
being everywhere the same. Climate influences 
only such as prefer growing in shallow water. A very 
common sea- plant {fucus natans) generally known 
by the name of sea tang, or sea grass, is universal 
from the equator to the poles. As there are an 
immense number of marine plants, a great many of 
them are to be found everywhere ; some, however, 
seem to require a more concentrated saltness of thf* 
water, while others flourish most on a moveablt' 
bottom. 

Presstire and Rarefaction of the Air. — The 
pressure of the air, and its rarefaction by heat, aro 
excellently illustrated by the following simple ex- 
periment : — Take hold of a wine glass with your 
right hand, and with your left put into it a small 
piece of burning paper. When the paper has burned 
for a few seconds, strike the mouth of the glass 
against the palm of your left hand, and it will remain 
firmly fixed to it for a considerable time. The cause 
of this is, that the internal air is so rarefied by the 
burning paper, that the pressure upon the inside of 
the glass is gr(‘atly diminished. The equilibrium, 
therefore, of the pressures upon the outside and 
inside of the glass being destroyed, the glass must 
adhere to the hand, till that equilibrium is restored. 

Improvement in Drawing Iron and Steel Wire . — 
The acid liquor used in pickling iron-wire during 
the drawing of it, requiring to be warmed, at an 
eminent manufactory, ingots of brass, lying at hand 
were accordingly heated red-hot and quenched in 
the liquor; the consequence of this was, that a 
portion of the copper in the brass became dissolved 
in the liquor, and was precipitated upon the surface 
of the iron wire ])ickled in it. It was found that 
the wire thus coated passed through the holes in the 
plates with remarkable facility, it requiring to be 
annealed much less frequently than before, owing, 
no doubt, to the copper preventing the action of the 
plate upon it, so as to gall or fret it, and, in fact, 
lubricating it as it were. The head of this manu- 
factory has since constantly availed himself of the 
use of a weak solution of cop}>er in iron and steel 
wire drawing. The slight coat of copper is entirely 
got rid of in the last annealing process. 

A person, for a short time, is able to use a tool 


or instrument called 

A drawing-knife, with force of lbs. 100 

An auger, with two hands 100 

A screw-driver, one hand 84 

A common bench vice handle 72 

A chisel and awl, vertical pressure 72 

A windlass, handle revolving 60 

Pincers and }>liers, compression 60 

A hand-plane, horizontally 50 

A hand or thumb vice 45 

A hand-aaw 36 

A stock-bit, revolving 16 


Small screw-drivers, or twisting by the thumb 
and fore-fin&rer onlv 




5 1 

GALVANISM AND 

Th» origin of galvanism, or, as it was first called, I 
uimal electricity, arose from the accidental circum- 
atanw that one of the pupiU of Galvani, who was a 
medmal man, was operating upon a dead frog, when 
another pupil took a spark from an electrical machine 
cl(W by, and the frog was seen to jump. Thw 
being repeated and found to recur each time of trial, 
eacitc^ astonishment and stimulated research. Many 
expenments were made ; among others, the frog was 
laid upon a copper dish, and being moved about with 
a Iraife, it was found that when the one end of the 
knife touched the plate, and the other end the frog, 
uat the latter jumped without the electrical machine. 
Thirdly, it was found that the knife or wire which 
was afterwards used must be of a difierent kind of 
metal from the plate, and that the whole most be 
damp. Then a long series of experiments was insti- 
tutcd by mother person named Volta, as to those 
metals which would act most energetically together, 
and as to the liquid which it was best to employ in 
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ITS APPARATUS. 

combination with them. Thus, by a very rapid 
course of examination and discovery, the principal 
facts of galvanism were discovered, and the simple 
experiment of Galvani’s pupil became the foundation 
of an important science. We shall proceed to illus- 
trate some of the principal facts which the labours of 
Galvani and Volta gave rise to, particularly the con- 
struction of the simpler kinds of galvanic apparatus ; 
at present confining ourselves to what are called sim- 
ple circles, or those kinds of galvanic apparatus which 
conmst of one piece of each sort of metal, with the 
liquid which keeps them in action. 

It is a general principle that galvanic action is 
always accompanied by chemical action. To disturb 
the ^vanic fluid, therefore, it is only necessary to 
unite toother two metals, and immerse them in a 
fluid which acts chemically upon one of them, in a 
different manner from the other, and galvanic dis- 
turbance takes place. That such is not always 
apparent arises from the non* employment of an 
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instrument delicate enough to detect the quantity 
of fluid put in agitation. 

Ex. 1. — In illustration of this, touch the end of 
the wet tongue with a shilling, afterwards with a 
piece of zinc ; no flavor will be apparent either time. 
Hold the two pieces of metal together, and let the 
edge of both together touch the tongue, and a pe- 
culiar acid taste will be immediately perceived. It 
is because a galvanic circuit is produced, there being 
two metals and one fluid — the saliva of the mouth. 

Ex. 2. — Procure a ])iece of copper, about 6 inches 
over, and place upon it a smaller piece of zinc — a 
piece of damp cloth, not larger then the zinc, being 
between them. Upon the zinc put a leech, and 
although there appears nothing to oppose its crawl- 
ing away, yet it will not pass from the zinc to the 
copper beneath, because its damp body acts as a 
conductor to the fluid disturbed, and as soon as it 
touches the copper plate it receives a shock, and 
retreats. 

Fig. 1 shows one of these simple circles. Z is 
a slip of zincT C a similar one of copper. They 
are partly immersed in dilute sulphuric acid in a 
glass. While the plates remain without touching 
each other, no galvanic action is perceptible, zinc is 
gradually dissolved by the action of the acid, but 
the copper remains unchanged. Touch these metals 
together at the top, and the circuit is completed, 
and a current of the fluid is formed in a certain 
direction. It passes from the zinc plate through the 
liquid to the copper, and round at the lop where 
the metals touch, to the zinc again. In this experi- 
ment it is seen that the copper received the fluid 
from the zinc, and communicates it to the zinc again. 
Thus it is said to be the positive pole, while the zinc 
parting with its fluid is called the negative pole. 

It is quite immaterial whether the two slips of 
metal communicate directly with each other, or 
whether wires attached to each are made to touch, 
as is represented in Fig. 2, where Z and C are the 
zinc and copper as before, immersed in the same 
manner, and having wii es which complete the cir- 
cuit. The fluid, us before, pabses round the circuit, 
as represented by the arrows Tins apparatus is 
infinitely more convenient than the last, as it enables 
the operator to break or complete the ciicuit at his 
pleasure, and also every body subjected to experi- 
ment is more easily placed within the circuit, or 
rather is made to form a part of it. 

Ex. 3. — This may be exemplified easily by a com- 
mon phial. Thrust through the cork of a phial two 
wires or narrow slips, one of copper, the other of 
zinc, so that they hang parallel to each other, not 
touching in any part, one end of each being above 
the cork — the other end below the cork. Partly 
fill the phinl with weak sulphuric acid and water, 
immerse the lower ends of the wires in it, and ob- 
serve that the zinc wire only will be acted upon — 
but touch the two wires at top, and the copper will 
also become covered with bubbles of gas, and the zinc 
still more strongly ififlueBced. 

Ex. 4. — Immerse an iron knife in a solution of 
eulphate of copper, (blue-stone,) it will become by 
chemical action only covered with metallic copper. 
Immerse also a piece of platinum, without touching 
the iron, no deposition of copper will take place 
upon it. Now let the metals be placed in contact 
with each other at their upper end, and a copious 
deposit of copper will be seen soon to have settled 
upon the platinum abo. 

5. — The same may be done with zinc at one 


pole, and any other metal, or combination of any 
others for the contrary pole, and upon this depends 
the whole art of the electro-type. Another modifica- 
tion of the simple galvanic circle is seen in Fig. 3, 
where the two metals are soldered together, and im- 
mersed in the liquid. At some distance are two 
wires, communicating by their outer extremities 
with each other. The galvanic fluid, as in every 
other instance, passes from the zinc through the 
fluid, then through the wires, till passing through 
the fluid again it reaches the copper plate. 

It is evident that the effect will be the greater in 
exact proportion to the size of the plates of metal 
employed, and that although a small circle produces 
a comparatively feeble effect, yet it is only n^essary 
to increase the superficies acted upon, to increase 
also the quantity of the fluid set in motion, 
Arguing upon this fact, Mr. Hare, of Philadelphia, 
constructed an immense galvanic circle, formed of 
zinc and copper plates, which although 60 in num- 
ber, and therefore may be thought a compound 
arrangement, were in reality so united together as 
to form but a single pair of each kind. The effects 
of this apparatus in heating fluids through which 
the fluid elicited from it had to pass, and still more 
so the immense power it possessed in heating and 
deflagrating metals, occasioned it to be called a 
calorimeter^ or a heat mover. A battery of this 
kind was constructed under the direction of Mr. 
Pepys, for the Royal Institution. It is represented 
in Fig, 4, and in section Fig. 5, and consists of two 
plates of metal only, coiled round each other, each 
60 feet long and 2 feet wide, the whole surface 
being 400 feet. It was charged by being let down 
into a tub containing dilate acid, and so suspended 
as to be easily lifted up, when its action was not 
wished to be continued. Two wires were soldered, 
one to each sheet of metal, and its effect when these 
two wires were made to approach each other was 
astonishingly magnificent and powerful. 

A galvanic circle may be formed with the whole 
surface of the plates being soldered together, as in 
cut 6, where the zinc and copper are even in dif- 
ferent cells, yet the action will be continued 
although a division is between the metals ; and this 
is, for very many reasons, an extremely advanta- 
geous arrangement, particulsurly if the division plate 
be porous, that while the direct action is prevented 
between the two, still as little impediment as possible 
is given to the passage of the fluid disturbed 

A simple voltaic or galvanic circle may be formed 
of a single metal, and two different fluids, having 
a different galvanic action upon the metal. Thus 
suppose a plate of zinc be cemented in a box as in 
Fig. 7, and salt and water be poured in the cell on 
one side of it, and acidulated water on the other, 
an action will take place, and connecting the wires 
from each cell a current will pass round. The same 
thing may he effected many ways — it is only by 
producing an unequal chemical action, thus salt wd 
water alone will succeed, if it be hot on one side 
of the zinc, and cold on the other ; or if the zinc 
be rough on one side, and smooth on the other. 
A knowledge of this fact suggested to Mr. Sturgeon 
the propriety of amalgamating ; that is, covering 
with mercury one surface of the zinc. This he 
did by merely immersing it for a few minutes in 
the qitrate of mercury, dipping it in nitric acid, 
and tiAv rubbing mercury over it. 

(Continued on pn(/e 
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VARNISHING. 

(Returned from page 56, and concluded.) 

Mordant Varnish or Gold Size for Gilding, 

1 oz. mastic, 

1 oz. gum sandarac, 
i oz. gum gutts, 
i oz. turpentine, and 
6 oz. essence of turpentine. 

Some artists who make use of mordant sub- 
stitute for the turpentine an ounce of the essence 
of lavender, which renders this composition still 
less drying. 

In general, the composition of mordants admits of 
much modification, according to the kind of work 
for which they are destined. The application of 
them, however, is confined chiefly to gold. When 
it is required to fill up a design with gold leaf on 
any ground whatever, the composition which is to 
serve as the means of union between the metal 
and the ground ought to be neither too thick nor 
too fluid ; because both these circumstances are 
equally injurious to delicacy in the strokes. It will 
be requisite also that the composition should not 
dry till the artist has completed his design. 

Other Mordants. No. 1. — Some prepare their 
mordants with Jew^s pitch and drying oil diluted 
with essence of turpentine. They employ it for 
gilding pale gold, or for bronzing. 

Other artists imitate the Chinese, and mix with 
their mordants colors proper for assisting the tone 
which they are desirous of giving to the gold, such 
as yellow, red, &c. 

Others employ merely fat varnish, to which they 
add a little red oxide of lead (minium). 

Others make use of thick glue, in which they 
dissolve a little honey. This is what they call 
hatture. When they are desirous of heightening 
the color of the gold, they employ this glue, to 
which the gold leaf adheres exceedingly well. 

No. 2. — The qualities of the following are fit for 
every kind of application, and particularly to 
metals. Expose boiled oil to a strong heat in a 
pan : when a black smoke is disengaged from it, 
set it on fire, and extinguish it a few moments 
after by putting on the cover of the pan. Then 
pour the matter still warm, into a heated bottle, 
and add to it a little essence of turpentine. This 
mordant dries very speedily ; it has body and ad- 
heres to, and strongly retains gold leaf, when 
applied to wood, metals and other substances. 

Varnish for Pales and coarse Wood^work . — Take 
any quantity of tar, and grind it with as much 
Spanish brown as it will bear, without rendering 
it too thick to be used as a paint or varnish, and 
then spread it on the pales, or other wood, as soon 
as convenient, for it quickly hardens by keeping. 

This mixture must be laid on the wood to be 
varnished by a large brush, or house painter’s 
tool ; and the work should then be kept as free 
from dust and insects as possible, till the varnish 
be thoroughly dry. It will, if laid on smooth 
wood, have a very good gloss, and is an excellent 
preservation of it* against moisture ; on which 
account, as well as its being cheaper, it is far pre- 
ferable to painting, not only for pales, but for 
weather-boarding, and all other kinds of wood- 
work f r grosser purposes. Where the glossy 
brown color is not liked, the work may be made 
of a greyish brown, by mixing a small proportion 
of white lead, or whiting and ivory black, with the 
Spanish bjown. 


A Black Varnish for Old Straw or Chip Hats 

1 oz. best black sealing wax, anc 

2 oz. rectified spirit of winei 

Powder the sealing-wax, and put it with the 
spirit of wine into a four-ounce phial ; digest them 
in a sand heat, or near a fire, till the wax is dis- 
solved ; lay it on warm with a fine soft hair-brush 
before a fire or in the sun. It gives a good stiff- 
ness to old straw hats, and a beautiful gloss, equal 
to new, and resists wet. 

To make Varnish for Colored Drawings 

1 oz. Canada balsam, and 

2 oz. spirit of turpentine. — Mix them together. 

Before this composition is applied, the drawing 

or print should be sized with a solution of isinglass 
in water ; and, when dry, apply the varnish with a 
camers-hair brush. 

Another JlfeMod.^Dissolve one ounce of the 
best isinglass in about a pint of water by boiling it 
over the fire ; strain it through fine muslin, and 
keep it for use. . 

Try the size on a piece of papgr moderately 
warm, and if it glistens, it is too thick ; add more 
water : if it soaks into the paper, it is too thin ; 
add or diminish tJie isinglass till it merely dulls the 
surface ; then give your drawing two or three 
coats, letting it dry between each, being careful 
(particularly in the first coat) to bear very lightly 
on the brush (which should be a flat tin camel’s 
hair ;) and the size should flow freely from it, 
otherwise you may damage the drawing. 

Then take the best mastic varnish, and with it 
give at least three coats, and the effect will answer 
your most sanguine wishes. 

This is the method used by many eminent artists, 
and is found superior to any that has been fried. 

Another Varnish for Prints. — Dilute one quarter 
of a pound of Venice turpentine, with a gill, or 
thereabouts, of spirits of wine ; if too thick, a 
little more of this last ; if not enough, a little more 
of the former, so that you bring it to the consistence 
of milk ; lay one coat of this on the right side of 
the print, and, when dry, it will shine like glass. 
If it be not to your liking, you may lay on another 
coat. 

To make Varnish for WToorf, which resists the 
action of Boiling Water. — Take a pound and a 
half of linseed-oil, and boil it in a copper vessel, not 
tinned, holding suspended over it, in a small linen 
bag, five oz. of litharge, and three oz. of pulverized 
minium ; taking care that the bag does not touch 
the bottom of the vessel. Continue the ebullition 
until the oil acquires a deep brown color ; throw into 
the vessel a pound of yellow amber, after having 
melted it in the following manner:-^ Add to the 
pound of amber, well pulverized, two ounces of lin- 
seed oil, and place the whole on a strong fire. 
When the infusion is complete, pour it boiling into 
the prepared linseed-oil, and continue to leave it 
boiling for two or three minutes, stirring the whole 
up well. It is then left to settle ; the composition 
is decantered and preserved, when it becomes cold, 
in well-corked bottles. 

After polishing the wood on which this varnish 
is to be applied, give to the wood the color re- 
quired ; for instance, for walnut wood, a slight eoat 
of a mixture of soot with the essence of turpentine. 
When this color is perfectly dry, give it a eoat of 
varnish with a fine sponge, in order to spread it 
very equally ; repeat these coats four times, taking 
care always to let the preceding coat be dried. 
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Oil VamisA , — ^Boil one pint of the best linseed 
oil, an hour, then add a quarter of a pound of the 
clearest rosin in powder ; stir it well till dissolved ; 
add one ounce of spirits of turpentine ; strain it, 
and bottle for use. 

This is a cheap and good varnish for sash frames, 
or any work where economy is required ; it has, 
besides, the property of bearing hot water without 
being damaged, and is not subject to scratch. 

To VamtsA Harps and Dulcimers. — Prepare the 
work with size and red ochre, then take ochre, 
burnt umber, and red lead, well ground, and mix 
up a dark brown color in turpentine varnish, adding 
as much oil of turpentine that the brush may just 
be able to pass over the work fair and even. While 
yet wet, take a munlin sieve, and sift as much 
Dutch metal, previously powdered, upon it, as is 
requisite to produce the effect, after which, varnish 
and polish it. 

To Varnish Glass. — Pulverize a quantity of gum 
adraganth, and let it dissolve for twenty-four hours 
in the white *j{ eggs well beat up ; then rub it 
gently on the glass with a brush. 

To Varnish Balloons. No. 1. — The composi- 
tions for varnishing balloons have been variously 
modified ; but, upon the whole, the most approved 
appears to be the bird-lime varnish of M. Faujas 
St. Fond, prepared after M. Cavallo's method as 
follows: — “ In order to render linseed oil drying, 
boil it with 2 ounces of sugar of lead, and 3 ounces 
of litharge, for every pint of oil, till they are dis- 
solved, which may be iii half an hour. Then put a 
pound of bird-lune, and half a pint of the dtying 
oil, into an iron or copper vessel, whose capacity 
should equal about a gallon, and let it boil very 
gently over a slow charcoal fire, till the bird-lime 
ceases to crackle, which will be in about half, or 
three quarters of an hour ; then pour upon it two 
and a half pints more of the drying oil, and let it 
boil about an hour longer ; stirring it frequently 
with an iron or wooden spatula. As the varnish, 
whilst boiling, and especially when nearly ready, 
swells very much, care should be taken to remove, 
in those cases, the pot from the fire, and to replace 
it when the varnish subsides ; otherwise it will boil 
over. Whilst the stuff is boiling, the operator 
should occasionally examine whether it has boiled 
enough, which may be known by observing whether, 
when rubbed between two knives, which are then 
to be separated from one another, the varnish forms 
threads between them, as it must then be removed 
from the fire. When nearly cool, add about an 
equal quantity of oil of turpentine. In using the 
varnish, the stuff must be stretched, and the varnish 
applied lukewarm. In 24 hours it will dry." 

No. 2,*— Am the elastic resin, known by the 
name of Indian rubber, has been much extolled for 
a varnish, the following method of making it, as 
practised by M. Blanchard, may not prove un- 
acceptable : — Dissolve elastic gum, cut small, in 
five times its weight of rectified essential oil of 
turpentine, by keeping them some days together ; 
then boil 1 ounce of this solution in 8 ounces of 
drying linseed oil for a few minutes ; strain the 
solution, and use it warm. 

To Varnish Rarefied Air BaZ/ooiw.— With re- 
gard to the rarefied-air machines, M. Cavallo 
recommends, first, to soak the cloth in a solutton 
of sal-ammoniac and common size, using one 
pound of each to every gallon water ; and when 


the cloth is quite dry, to paint it over on the inside 
with some earthy color, and strong size or glue. 
When this paint has dried perfectly, it will then be 
proper to cover it with oily varnish, which might 
dry before it could penetrate quite through the cloth. 
Simple drying linseed oil will answer the purpose 
as well as any, provided it be not very fluid. 

To Polish KonttrA.— This is effected with pumice- 
stone and Tripoli earth. The pumice-stone must 
be reduced to an impalpable powder, and put upon 
a piece of serge moistened with water ; with this 
rub lightly and equally the varnished substance. 
The tripoli must also be reduced to a very fine 
powder, and put upon a clean woollen cloth, 
moistened with olive oil, with which the polishing 
is to be performed. The varnish is then to be 
wiped off with soft linen, and when quite dry, 
cleaned with starch or Spanish white, and rubb^ 
with theipalm of the hand. 

Colors proper for Colored Varnishes. — Blacks, 
— Lamp-black, carefully washed and afterwards 
dried ; or black obtained from burnt vine twigs, or 
peach -stones. 

Yellows. — Yellow ochre, yellow pink, Naples 
and Montpelier yellows. In mixing up the last 
two, a horn or ivory spatula, with a glass pestle and 
mortar must be used, because these yellows are 
hurt if touched with steel or iron. 

Blues. — Indigo, Prussian blue, blue verditer, and 
ultra marine. All these must be very finely 
powdered. 

Grecnr.— Verdigris, distilled or crystallized 
verdigris, and green compounded of yellow and blue. 
The verdigrises will require a mixture of white, 
varying from one fourth to two-thirds, according to 
the tint intended to be given. Either white lead, 
Spanish white, or ceruse may be used for this 
purpose. 

Reds. — ^Vermillion, red lead, red ochre. 

Purples. — Cochineal, carmine, and carminated 
lakes with ceruse and boiled oil. 

Brick Dragon's blood. ^ 

— Dragon's blood, with a little Vermillion. 

Violet. — Red lead, mixed with lamp black, with 
a slight mixture of blue and white. 

Pearl Grey. — Ceruse mixed with lamp-black ; 
or ceruse mixed with indigo. 

Flaxen Grey. — Ceruse mixed with carminated 
lake, and a very small quantity of Prussian blue. 

MAKING THE NAPOLEON MEDALS. 

(En ClichA) 

OtTR readers must have frequently seen the beautiful 
impressions, or medallions, struck from the Revo- 
lutionary, Napoleon, and other medals during the 
wars with France, and which were usually bronzed, 
mounted into the lids of snuff-boxes, and defended 
from injury by being covered with convex glasses. 

It is a fact, that either from a medal struck in any 
of the usual metals ; from a soft steel die, or even 
from one of these medallions themselves, dies may 
be readily made, each of which will be capable of 
striking a considerable number of such medallions, 
and each of these in its turn be capable of pro- 
ducing a multitude of other dies, likewise fit to be- 
come the origin of as many successive medallions 
and dies ; so that by this means, the original medal 
may be copied almost ad infinitum ! Each remove 
from the original, however, losing of course some- 
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thing of itB sharpness and accuracy of finish, 
although much less than might be supposed, and 
greatly less than by the usual methods of copying 
medals, by moulding and casting them. 

We cannot but be surprised that so valuable an 
art should hitherto, in this country, have remained 
in so few hands ; as, from the succeeding details, 
it will be found to be abundantly simple and easy 
to execute. 

Of the Metal tteed in forming the Dies and the 
Medallions , — ^This metal is composed of the ordi- 
nary type metalf which is an alloy of lead and regu. 
lus of antimony, to which is added more and more 
lead, until on trial, by repeatedly breaking a plate 
cast from the mixture, it is found to bend a little 
before breaking. This is one of the best criterions 
to judge by, as from the variety of proportions of 
lead and regains employed by different type-foun- 
ders, no certain proportions can be ascertained in 
the composition of the brohen typeSf which are 
purchased for this use 

This compound metal is made and melted in a 
cast iron pot, such as is used in cooking, and which 
is suspended over the fire by its bail or handle. 
The alloy, when a small quantity of it is taken up 
in an iron ladle, and kept in continual motion by 
shaking the ladle round and round whilst it is cool- 
ing, at length assumes a pasty consistencct or a 
commencement of crystallization : this is the proper 
moment for employing it either to form a die or a 
medallion, by striking the original medal or medal- 
lion, or a die upon it, in the manner to be hereafter 
described ; when, from its pasty coherence, it can- 
not slip away from the blow, and is yet sufficiently 
plastic to receive the impression of the medal or die. 

The compound metal at the above period does not 
retain heat enough to singe, or even to discolor the 
paper upon which it is laid to receive the impres- 
sion ; and this again forms another valuable crite- 
rion to judge by, whether the alloy is rightly pro- 
portioned or not. 

It would hardly be thought that this alloy or 
composition should be capable both of forming the 
die or mould, and of yielding also numerous im- 
pressions from it, and yet such is the fact : a most 
remarkable discovery, and one, indeed, upon which 
the great merit of the art chiefly rests. 

Type metal may consist of about five parts of 
lead and one of regulus of antimony. The lead being 
melted in an iron vessel, the regulus must be stirred 
in it continually, and be kept immersed in the lead, 
until it is at length dissolved or melted in it : this, 
however, is a work of time, and very much depends 
upon the due heat given to the lead, which ought to 
be above its melting point, though not much, lest 
it greatly oxidate it. The surface of the lead ought 
also to be covered with rosin, pitch, or grease, to 
prevent such oxidation as much as possible. Very 
much of the goodness of the type metal depends 
upon the quality of the regulus which enters its 
composition. As, for instance, if it contains more or 
less iron or tin (the clippings of tinned iron plates 
being generally preferred in this country for making 
the regains from the ores of antimony,) or copper, 
which is particularly recommended for making 
a whiter pewter, than the regulus made with iron, 
or being nearly free from any admixture with either 
of those metals, and which is the case with a very 
superior kind of regulus we have seen recently ; so 
that the nature of the type metal, as we have More 
said, 18 infinitely various. 


These impressions are also taken by the French 
in what they term ** Darceft alloy,** but v Hich we 
know under the name of Sir Isaac Newton^ s fu^ 
sible metal, being a compound of three parts of tin, 
five of lead, and eight of bismuth, and capable of 
melting in boiling water. This metal, although 
more expensive, is harder than that above described, 
and ia capable of giving exceedingly sharp impres- 
sions. A still better metal would, however, be G, 
Smithes solder for tin, as it is not so liable to crys- 
tallize in cooling as the fusible metal. This is 
composed of one part of each of lead and tin, and 
two parts of bismuth. 

Apparatus employed , — The machines used in 
striking these me^lions are various ; the common 
screw press will answer this purpose tolerably 
well, though the gradual pressure which it gives is 
not to be compared to the effect of a sudden blow. 
Another method, and one <vhich we have tried with 
perfect success, is to } i the metal on a thick 
felting of leather or paper * hen h begins to 
cool, so as to be scarciMy <t«\d, piece ny upon 
it, rest a flat-ended sttvk upon ic, * 'ub 

top end of the stick a sudden Mow. The lol- 
lowing figure shows a neater contrivan'*e for the 
same purpose ; it represents a stand with an uprii^ht 
bent arm, through a square hole in the top of 
which passes a square solid rod B. The metal is 
poured into the metal cup A, and, when at the 
right degree of heat, the rod B, which has the 
medal fastened with a bit of wax to the lower end, 
is to be let down, and a sudden blow to be given 
to the top, when the force will cause the im- 
pression to be a good one, if carefully performed. 
After the medallions are struck, the backs of them 
are turned flat and the edges turned evenly round 
in a lathe adapted to the purpose. 



On Bronzing the Medallions . — ^To perfectly 
succeed in bronzing these medallions we must em- 
ploy the two following solutions ; the first, which 
serves as a preparatory wash, to be used as here- 
after described, is composed of one part of sulphate 
of iron, one part of sulphate of copper, and twenty 
parts (by weight) of distilled water. 

The second solution, which is the bronze, is less 
complicated ; it is composed of four parts of ver- 
digris, and sixteen parts (by weight) of white 
French vinegar. 

The manner of employing these SolutioM.--^ 
When the medallions have been filed and polished 
on their edges, and strongly rubbed with a brush, 
wetted with a mixture of tripoli, or rotten-stone 



70 


MAGAZINE OF SCIENCE. 


and water, and well washed and dried, we pass the 
first solution slightly over both their faces, with 
a hair pencil, and then wash and wipe the medal- 
lion dry ; this gives them a slightly blackish color, 
and causes the verdigris to adhere more quickly to 
them. They are then rubbed with another hair- 
pencil, wetted with the second solution, until they 
become of a deep copper color ; they are then left 
to dry for an hour, after which they are polished 
with a soft brush and red lead, breathing upon 
them frequently, to slightly moisten them, and 
cause the red lead to adhere to them ; the polish 
is lastly finished with a soft brush alone, passing the 
brush from time to time over the palm of the hand. 
To prevent the bronzes from being attacked by 
humidity, they may be covered with a slight coat of 
gold colored lacquer. 

The cliches made with Darcet’s alloy, fusible 
metal, are bronzed with the second solution only, 
and do not require to be varnished to preserve them 
from the effects of humidity. 

The plumbers give their soft soldered joints near 
the cocks the appearance of copper, by wiping over 
them a mixture of sulphate of copper in powder, 
with vinegar. 

The above medallions are frequently bronzed by 
coating them with a thin layer of gold size, and 
then applying bronze powder with a dry hair 
pencil, in the usual manner of bronzing plaster 
figures, &c. 

WOODEN MARBLES. 

A French gentleman, M. C. Malo, has discovered 
the secret of imitating, by means of a peculiar 
wooden paste (without any inlaid work or incrusta- 
tion), the most precious and rare sorts of natural 
marbles, and creating, according to the dictates of 
fancy or imagination, such different sorts of marble 
as nature does not produce. 

Up to this period, marble could only be obtained 
from nature, but in future, by the use of this in- 
vention, the richest and rarest marbles can be pro- 
duced, with those thousand accidental fissures, veins, 
shades, and transparencies, ^cc., which the ablest 
painter can but imitate on the surface^ with great 
expense, and after all, insufficient in its execution as 
well as in result. The patent marbles can be made 
of any size or thickness ^ and with a charming per- 
fection. 

The substance of this composition is of the 
greatest solidity, and does not want any re-touching 
or amelioration for many years. It can be washed 
and cleaned with an ordinary sponge. In case of 
accident, or many years wear, it can be scaled and 
renewed in the same way as common wood. The 
shavings thus taken off will show every vein of 
marble thus imitated, leaving the underpart with all 
the veins, shades, and polish entire, and without, in 
any way, injuring the finish or beauty of the work- 
manship. 

This discovery opens an immense field in England 
to all the manufacturers of cabinet work, ornamen- 
tal architecture, and, in fact, not only wherever 
marble can be used this imitation can be adopted , 
but it can be made use of in the manufacture of 
the smallest articles, as well as in objects of the 
greatest dimensions. 

Wherever the most magnificent marble may be 
required it may be produced with veins of gold, 
silver, mother-of-pearl, and, indeed, it can be en- 
riched with all the wonders of the mineral world. 


SPONTANEOUS COMBUSTION. 

Many vegetable substances, highly dried and 
heaped together, will heat, scorch, and at last burst 
into flame. Of these, the most remarkable is a 
mixture of the expressed oil of the farinaceous seeds, 
as rape, or linseed oil, with almost any dry vegeta* 
ble fibre, such as hemp, cotton, matting, &c., and 
still more so, if also united with lamp-black, or any 
other carbonaceous substance. These mixtures, if 
kept for a time undisturbed in close bundles, and 
in a warm temperature, even in small quantities, 
will often heat, and burn with a smothered fire for 
some hours : and if air be admitted freely will then 
burst into flame. To this, without doubt, may be 
attributed several accidental conflagrations in 
storehouses, and places where quantities of these 
substances are kept. Indeed this has been proved 
by many experiments. The most important of these 
were made by Mr. George, and a Committee of the 
Royal Academy at Petersburgh, in the year 1781, 
in consequence of the destruction, by fire, of a 
frigate in the harbour of Cronstadt ; the conflagration 
of a large hemp magazine, in the same place in the 
same year ; and a slight fire on board another frigate, 
in the same port in the following year. 

These accidents led to a very strict examination 
of the subject by the Russian government ; when 
it came out, that at the time of the second accident, 
several parcels of matting, tied with pack-thread, 
in which the soot of burnt firewood had been mixed 
with oil, for painting the ship, had been lying some 
time on the floor of the cabin, whence the fire 
broke out. In consequence of this important dis- 
covery, forty pounds of fir-wood soot were well 
soaked in about thirty-five pounds of hemp oil 
varnish, and the whole was wrapped up in a mat, 
and put in a close cabin. In about sixteen hours 
it was observed to give out a smoke, which rapidly 
increased, and when the door was opened, and the 
air freely admitted, the whole burst into a flame. 
Three pounds of fir-black were mixed with five 
pounds of hemp oil varnish, and the 'whole bound 
up in linen, and shut up in a chest. In sixteen 
hours, it emitted a very nauseous putrid smell and 
steam ; and two hours afterwards it was actually on 
fire, and burnt to ashes. 

In another experiment the same occurrences 
took place, but not till forty -one hours after the 
mixture had been made ; and in these and many 
similar experiments they all succeeded better, and 
kindled sooner, in dry, than in rainy weatiier. 
Chimney soot used instead of lamp-black did not 
answer, nor was any effect produced when oil of 
turpentine was substituted for the hemp or rape oil. 
In general, it was found, that the combination took 
place more readily with the coarser and mor« 
unctuous fir-black, tbau with the finer sorts ; but 
the proportions of the black to the oil did not 
appear to be of any great moment. Sometimes, in 
wet weather, these mixtures only became hot for 
some hours, and then cooled again, without actually 
taking fire. 

Ill all these cases, the soot or black, was from 
wood, and not coal. The presence of lamp-black, 
or any other dry carbonaceous matter, is not 
necessary however ; for spontaneous inflammation 
will take place in hemp or cotton, simply soaked 
in any of these expressed oils, when in conside- 
rable quantity, or under circumstances favorable 
to this process ; as in hot weather, or when closely 
shut up. An accident of this sort happened at 




MAGAZINE OF SCIENCE. 


71 


Gainsborough, in Lincolnshire, in July, 1794, with 
a bale of yam of 1201b , accidentally soaked in rape 
oil ; which, after remaining in a warehouse for several 
days, began to smoke, to emit a most nauseous 
smell, and finally to burst out into a most violent 
flame. A similar accident with a small quantity of 
the same materials happened at Bombay. A bottle 
of linseed oil had been left standing on a chest ; 
this had been thrown down by accident in the night, 
the oil ran into a chest which contained some coarse 
cotton cloth, and in the morning the cloth was 
found scorching hot, and reduced nearly to tinder, 
the wood of the chest also was charred on the in- 
side. On subsequent trial, a piece of the same cloth 
was soaked in oil, it was scorching hot ; and on 
opening the cloth it burst into flame. 

Similar to this is the spontaneous combustion of 
wool, or woollen yarn, which has occasionally 
happened when large quantities have been kept 
heaped up in rooms little aired, and in hot weather. 
The oil with which wool is dressed, which is gene- 
rally rape oil, appears the chief agent in this com- 
bustion. Even high dried oily or farinaceous matter, 
of any kind, will alone take fire when placed in 
circumstances favorable to this process. Rye dour 
roasted till half parched, and of the color of coffee, 
and wrapped up in a linen cloth, has been found to 
heat violently, and to destroy the cloth. Wheat 
flour, when heated in large quantities, and highly 
dried, has been known to take lire in hot weather, 
causing accidents in granaries and bakers' shops. 
An accident of this kind is related by Count 
Morrozzo, in the Memoirs of the Turin Academy, 
to have happened at a flour warehouse at Turin, 
containing about three hundred sacks of flour. It 
began by a violent explosion, on a lamp being brought 
into the warehouse, and the whole was soon after 
in flames. Charcoal alone also has been known 
to take fire in powder mills, when quantities of 
it in powder have been kept for some time closely 
packed. 

Another, aftd totally different species of spon- 
taneous combustion, is that which occurs durinu the 
oxygenation or vitriolization of pyrites, or sul- 
phurets of iron, copper, &c. 

A most curious, and, if not well authenticated, 
a scarcely credible species of spontaneous in- 
flammation, is that, in a few rare instances, known 
to occur in the human body. It is not quite ce rtain 
indeed whether the first inflammation has been 
quite spontaneous, or caused by the approach of 
a lighted substance ; but in these melancholy 
accidents, the body of the unfortunate sufferer has 
been brought to a state of such high combustibility, 
that the flame once kindled has gone ou without 
Other fuel, to the entire destruction of every part, 
(the bones and extremities excepted,) and as it 
appears has been attended with actual flame, of a 
lambent faint light. This changeis the more remark- 
able, as the human body, in all its usual states, both 
of health and disease, is scarcely at all of itself com- 
bustible, and cannot be reduced to ashes without the 
assistance of a very large pile of faggots, or other 
fuel ; as universal experience, in the very ancient 
mode of sepulture, and the history of martyrdoms, 
abundantly shows. Cases of this human combustion 
<im record have occurred in different countries. 
Two of them, well authenticated, are recorded in 
the “ Philosophical Transactions,” and occured in 
England ; and a few others in Italy, France, and 
fisewhere. In all but one, the subjects of them 


have been females rather advanced in life, c 'indolent 
habits, and apparently much addeated to spirituous 
liquors. 

The accident has generally been detected by a 
penetrating fetid smell of burning, and sooty filuis, 
which have spread to a great distance ; and the 
sufferers have in every instance been discovered 
dead, and with the body more or less completely 
burnt up, leaving in the burnt parts only an oily, 
crumbly, sooty, and extremely fetid matter. Another 
circumstance, in which all these cases agree, is the 
comparative weakness of the heat produced by this 
combustion, notwithstanding the very complete 
disorganization of the body itself, so that the 
furniture of the room, wooden chairs, &c., found 
within the reach of the burning body, were in many 
instances absolutely unhurt, and in others only 
scorched ; the heat not having been strong enough 
to set them on fire. It is impossible to give an 
adequate reason for this remarkable change ; nor 
docs it seem before the very time of the accident to 
have produced any very sensible alteration in the 
appearance and functions of the body, which is 
certainly a most astonishing circumstance. With 
regard to the effect which the use of ardent spirits 
is supposed to have in this case, it is impossible not 
to imagine that this cause may contribute largely to 
such a change ; but the instances of the abuse of 
spints are so innumerable, and those of this sur- 
prising combustion are so extremely rare, that very 
little satisfaction can be obtained from this explana- 
thn. 

Hydrogen gas enters largely into all animal, 
vegetable, and many mineral compositions. Hence 
it is frequently set at liberty by fermentation or 
spontaneous decomposition in bogs and marshes ; 
when free from electricity or some other accidental 
cause it is often set on fire. This phenomenon has 
been observed in almost all parts of the world. In 
Persia it is converted into a pious fraud by the 
priesthood, who by means of hollowed reeds convey 
the carburetted hydrogen gas into one of their 
temples, which has been purposely built upon ground 
abounding in bitumen, naphtha, and other inflam- 
mable substances. As the Persians have always been 
worshippers of fire, the imposition is a happy one, 
for in this temple they are continually feasted with 
a view of their Deity. 

At Moulton, near Northampton, in the forenoon 
of September 11th, 1810, a fire broke out in an ash- 
spinney. Mr. Marsh, the proprietor, immediately 
went to the spot with some friends, and found the 
fire issuing from the earth in many places, and in 
a short time it would have communicated to agorse 
co>er, had it not been for the timely assistance of 
several persons whom curiosity had brought to 
witness this extraordinary phenomenon. As there 
was some lightning during the morning, it was 
imagined a fire-ball had been the cause, but it was 
generally supposed to be occasioned by the excessive 
dryness of the ground, which had been a bog, re- 
cently drained for planting ; and that the extreme 
heat of the sun had caused it to ignite. 


STAINING WOOD, Ac. 

Staining wood is altogether a different process 
from dyeing it, and requires no preparation before 
the stain be applied : it is peculiarly useful to bed- 
stead and chair makers. In preparing the stain 
but little trouble is required ; and, generally speaking, 
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its application differs very little from that of painting. 
When carefully done, and properly varnished, stain- 
ing has a very beautiful appearance, and is much 
less likely to meet with injury than japanning. 

Black Stain for immediate use. — Boil half a 
pound of chip logwood, in two quarts of water, 
add one ounce of pearl-ash, and apply it hot to the 
work with a brush. Then take half a pound of 
logwood, boil it as before in two quarts of water, 
and add half an ounce of verdigris and half an 
ounce of copperas; strain it off, put in half a 
pound of rusty steel filings ; with this go over your 
work a second time. 

To stain Beech a Mahogany Co/or.— Put two 
ounces of dragon’s blood, broken in pieces, into a 
quart of rectified spirits of wine; let the bottle 
stand in a warm place, shake it frequently ; when 
dissolved, it is fit for use. 

Another Method for a Black Stain. — Boil one 
pound of logwood in four quarts of water, add a 
double handful of walnut-peel or shells ; boil it up 
again, take out the chips, add a pint of the best 
vinegar, and it will be fit for use ; apply boiling. 
This will be improved, if, when dry, you apply a 
solution of green copperas as dissolved in water, (an 
ounce to a quart) hot over your first stain. 

imitate Rosewood. — Boil half a pound of .og- 
wood in three pints of water, till it is of a very 
dark red, add half an ounce of salt of tartar. 
While boUing hot, stain your wood with two or 
three coats, taking care that it is nearly dry between 
each ; then with a stiff flat brush, such as is used 
by the painters for graining, form streaks with the 
black stain above-named, which, if carefully exe- 
cuted, will be very nearly the appearance of dark 
rosewood. 

Another Method. — Stain with the black stain; 
and when dry, with a brush as above, dipped in the 
brightening liquid, form red veins, in imitation of 
the grain of rosewood, producing a beautiful effect. 
A handy brush for the purpose may be made 
out of a flat brush, such as is used for varnishing ; 
cut the sharp points off, and make the edges irre- 
gular, by catting out a few hairs here and there, and 
you will have a tool which will actually imitate the 
grain. 

To imitate King or Botany-bay Wood. — Boil 
half a pound of French berries, in two quarts of 
water, till of a deep yellow, and, while boiling hot, 
give two or three coats to your work ; when nearly 
dry, form the grain with the black stain, which 
must also be used hot. You may, for variety, to 
heighten the color, after giving it two or three 
coats of yellow, give one of strong logwood liquor, 
and then use the black stain as directed. 

Red Stain for Bedsteads and Common Chairs . — 
Archil, as sold at the shops, will produce a very 
good stain of itself, when used cold ; but if, after 
one or two coats, being applied and suffered to get 
almost dry, it is brushed over with a hot solution of 
pearl-ash in water, it will improve the color. 

To improve the Color of any Stain. — Mix in a 
bottle one ounce of nitric acid, half a tea-spoonful 
of muriatic acid, a quarter of an ounce of grain tin, 
and two ounces of rain-water. Mix it at least two 
days before using, and keep your bottle well 
corked. 

To Stain Horn in Imitation of Tortoise-shell . — 
Mix an equal quantity of quick-lime and red lead 
with strong soap -lees, lay it on the horn with a 
small brush, in imitation of the mottle of tortoise- 
shell ; when drv, repeat it two or three times. 


MISCELLANIES. 

Errors in Natural History. — ^The stories that 
there is but one phoenix in the world, which, after 
many hundred years, burns herself, and from her 
ashes rises another; that the pelican pierces her 
breast with her beak to draw blood for her young ; 
that the cameleon lives only upon air ; of the bird 
of Paradise, and of the unicorn, are all fabulous. 

It is an error to suppose that the scorpion stings 
itself when surrounded by fire, and that music has 
power over persons bitten by it ; that the mole has 
no eyes, and the elephant no knees ; that the hedge- 
hog is a mischievous animal, particularly that he 
sucks cows when they are asleep, and causes their 
teats' to be sore. 

It is said that the porcupine shoots out its quills 
to annoy its enemy, whereas it only sheds them an- 
nually, as other feathered animals do. The jackal! 
is commonly called the lion’s provider, but it has no 
connexion with the lion. The bite of the spider is 
not venomous ; it is found, too, in Ireland plentifully 
— has no dislike to fixing its web on Irish oak, and 
has no particular aversion to a toad. 

The ass was vulgarly thought to have had a cross 
on its back ever since Christ rode on one of those 
animals. It was also believed, that the haddock 
had the mark of St. Peter’s thumb ever since St. 
Peter took the tribute penny out of a fish of that 
species. 

It was anciently believed, says Brand, that the 
barnacle, a common shell-fish, which is found stick- 
ing on the bottom of ships, would, when broken off, 
become a species of goose. Nor is it less an error, 
that bears form their cubs by licking them into 
shape ; or that storks will only live in republics and 
free states. 

“ The Rose of Jericho,” which was feigned to 
flourish every year about Christmas Eve, is famous 
in the annals of credulity ; but, like the no less cele- 
brated ** Glastonbury Thorn,” is only a monkish 
imposture. 

It is commonly believed, and even proverbial, 
that puppies see in nine days ; but the fact is, they 
do not see till the twelfth or fourteenth. 

Beautifying Agates. — Dealers in gems have a 
secret method of producing, artificially, some beau- 
tiful effects in agates, which, to the eye, have all the 
appearance of being natural, and being insisted on 
as such, serve at times to cheat the amateur out of 
very high prices. These effects are supposed to be 
obtained by a succession of blows, adroitly struck 
on the stone, previous to its being polished. The 
means of detecting the artifice, taking it for granted 
that such is the mode of operation, are sufficiently 
simple. Every blow must have produced, under 
the place where it was given, the figure of a regular 
cone, with its base next to the point of contact. 
Traces of this figure may sometimes be discerned 
by the naked eye in the polished stone, and always 
with the aid of a microscope. To make quite sure 
of their having been artifically produced, wet the 
stone, when the traces will be found idmost entirely 
to disappear, on account of the liquid penetrating 
the fissures, and afterwards to re- appear on the stone 
becoming dry. 

A Test qf Silver. — Silver, in its native or virgin 
state, has a great external likeness to tin, but may on 
examination be easily distinguished from that metal 
by its being much heavier, and by its remaining un ^ 
altered under the operation of fire, whereas tiu 
burns entirely away under a continued heat. 
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METALLOCHROMY, AND SMEE’S 
GAVANIC BATTERY. 

Metallochromy is, as the name implies, an art 
by which various colored rings and devices are 
formed upon the surface of metallic plates. It 
depends for its effect upon galvanism, and is but 
another of the daily occurring instances of the 
benefits that are likely eventually to ensue from this 
curious and valuable science. 

The art in question may be made subservient to 
the permanent and tasteful decoration of moat of 
the numerous steel articles which our manufactories 
so extensively produce — while the process is so 
simple that error or failure is impossible — the va- 
riety of ornament so great, that it may be consi- 
dered endless — the cost so small, that it cannot be 
appreciated, and the effect so different from all 
other decorations, that it cannot be imitated but by 
the same means. 

The whole of the art depends upon a simple 
galvanic eyperiment. The materials and apparatus 
required, are a galvanic battery of some kind, of 
six or more pair of elements. It is immaterial of 
what description this battery is ; any of the old 
fashioned ones will do as well as those of modem 
date, the two wires to connect the poles, a bright 
steel plate, or other bright steel surface; a dish 
capable of holding the plate ; a round, flat, or very 
slightly concave piece of copper .‘1 or 4 inches over, 
some subacetate or sugar of lead ; and some sul- 
phuric acid ; being thus furnished, set to work as 
follows. 

Ejp, 1. — Dissolve the sugar of lead in distilled 
water, so as to make a saturated solution ; if you 
have no distilled water, you will most probably 
have a turbid solution ; whenever this is the case, 
it must be filtered through blotting paper until quite 
clear. Put the steel plate in the dish, and pour 
over it the solution, and underneath, in connexion 
with it, the wire from the negative end of the 
battery. Then charge the battery with the acid 
made weak with water. Then immerse the point of 
the positive w ire, and hold it at a short distance 
above the centre ot the steel ])late, when in a second 
or two a beautiful colored ring will observable 
around it ; continuing to hold it thus, the ring will 
change color, from red to blue or yellow, and will 
increase in size, while a second, and momentarily 
afterwards a third, fourth, and fifth will be found 
within it, radiating in a most beautiful manner. 

Ex, 2. — The steel plate may be thus marked 
much more expeditiously by using the copper disc 
formerly spoken of — this connected with the positive 
wire, and held as the point had been, the whole 
surface will become at once colored — that is, within 
a quarter of a minute, or less if the battery be 
strong. A different degree of intensity as well as 
a different range of colors may be produced accord- 
ing as the disc may be flat, concave, or convex — 
though in every instance the concavity should be 
very slight. i 

Ex 3. — To hold the positive wire sufficiently 
steady is a matter of difficulty — a better method is 
to interpose a card or piece of paste-board, by 
putting this upon the steel plate, and then the 
copper disc upon it. The card, being a non-con- 
ductor, will not interfere with the effect intended to 
be produced. It is necessary, however, that when- 
ever a configuration is to be made, the card should 
be cut away. For example^ a rim of card may be 
made as in Fig. l-»-the design will therefore appear 


as in Fig. 5, no color being seen beyond the open 
space left in the card. 

This fact tends much to variety, and enables us to 
apply the principle to the figuring of innumerable 
objects; a button, for instance, may have a red, 
blue, or other colored star, impressed upon it, by 
merely cutting out such a figure in the card which 
is placed upon it. A shield or cypher letters may 
be made in the same manner, with equal facility. 
We have endeavoured to show two or three patterns 
of this description in Figures 2, 3, and 4 ; and 
have given an idea of the effect in Figs. 6, 7, and 
8 ; though, it must be admitted that these convey 
a very imperfect notion of the exquisitely beautiful 
forms which this simple apparatus is capable of 
producing. Figure 1), shows the whole of the 
apparatus requisite, and the method of its ariange- 
nient in performing this experiment. The battery 
shown at A is that of Mr. Smee, described in page 
22. B is the plate of metal. C is the positive 
wire. D is the disc of copper, and Z the negative 
wire which is connected with B. 


HORTUS SICCUS. 

DR PREPARATION OF SPECIMENS OF PLANTS. 
f Unumed from pagr 52, and concluded J 
I N addition to the methods of preparing a Hortns- 
siccus already pointed out, I am desired by my 
friend Mr. Whately, Surgeon, in London, to insert 
the following account of a method which he h.is 
used with the greatest advantage ; and such of my 
readers as observe his rules,- and i^xecute them with* 
adroitness, will find their attentions well rewarded. 

Previously to the drying of plants by this plan, 
it will be necessary to procure the following appa- 
ratus : — 

“ 1. A strong oak box of the size and shape of 
those used for the packing up of tin plates. 

“ 2. A quantity of fine and dry sand of any 
kind, sufficient to fill the box. 

** 3. A considerable number of pieces of pliant 
paper, from one to four inches square. 

“ 4. Some small flat leaden weights, and a few 
small bound books. 

“ The specimen of any plant intended for the 
Herbarium, should be carefully collected when dry, 
and in the height of its flowering, with the different 
parts as perfect as possible, and in the smaller 
plants the roots should be taken up. It should 
then be brought home in a tin box well closed from 
the air. The plant should be cleared from tlieW 
decayed leaves and dirt, and afterwards laid upon 
the inside of one of the leaves of a sheet of common 
cap paper. The upper leaves and flowers should 
then be covered in an expanded state by pieces of 
the prepared pajier, which may be placed in any 
irregular way, and kept down by tlie fingers till 
these parts of the plant are entirely covered by 
them ; and after that, let one or two of the leaden 
weights be placed upon the papers. The parts of 
the plimt below should then be covered with the 
pieces of paper, and likewise with the weights, and 
thus the whole plant should be laid in its proper 
expanded form by the same method. The weights 
should then be carefully removed, and the other 
leaf of the sheet of paper applied to its opposite 
one, having the loose pieces of paper and plant 
between them. After which, one or two of the 
books should be placed on the outside of the paper, 
and remain there till as many other plants as are 
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intended to be preserved, have been prepared in like 
manner. A layer of sand an inch deep should then 
be put into the box, and afterwards one of the 
plants, with the books placed upon it, which last 
should be removed after a sufficient quantity of sand 
is put upon the paper, to prevent the plant from 
varying its form. All the other plants may then be 
put into the box in the same manner, with a layer 
of sand about an inch thick between each, when the 
sand should be gently pressed down by the foot, 
and the degree of pressure, in some measure, regu- 
lated by the kind of plants in the box. If they 
are stiff and firm, as the holly or furze, much 
pressure is required. If tender and succulent, a 
lesser degree is better, for fear of extravasating the 
juices, which would injure the color of the plant ; 
but particular care should be taken to make a suffi- 
cient degree of pressure upon the exjmnded blossoms 
of plants, that they may not shrivel in drying. The 
box should then be carefully placed before a fire, 
with one side a little raised or occasionally fiat, as 
may be most convenient, alternately changing the 
sides of the box to the fire, twice or thrice a day ; 
or, when convenient, it may be put into an oven in 
a gentle heat. In two or three days the plants will 
be perfectly dry. The sand should then be taken 
out with a common plate, and put into a square box, 
and the plants carefully taken out also, and removed 
to a sheet of writing-paper. 

This method of preserving plants is, from 
much experience, found preferable to any other, and 
has every advantage attending it that can be wished ; 
it dries most of them of an exceedingly fine natural 
and durable color, as well in the fiowers as leaves. 
It will be found upon trial, that a different degree 
of heat is suitable to different plants, the exact 
knowledge of which will be easily acquired by a 
little experience, and that some will dry much 
better than others. I have always found the fewer 
plants there were in the sand at a time, and the 
quicker the beat, the better the colors were. 
Those plants that have colored fiowers should be 
placed uppermost, otherwise their colors will be 
injured by the slow dissipation of the moisture from 
the others. 

Plants are most fit for future examination when 
preserved loose within the paper, and if they are 
kept in a very dry room and unexposed to the air, 
they will preserve their beauty a great number of 
years ; but it will be necessary to inspect them once 
H year, to destroy any of the small insects that may 
breed amongst them, and this will be fully sufficient 
for their preservation."' 

By whatever method the plants are dried, the 
precautions mentioned in the last paragraph of 
Mr. Whately's account, are indispensable to their 
preservation. They may be most conveniently kept 
in a cabinet made for the purpose, with the drawers 
open in front, excepting only a shallow ledge at the 
bottom of each — placing the species of each genus 
together, and keeping each class separate. 

Botany, 


ON GRINDING AND POLISHING 
LENSES. 

The first thing is to fix upon the proper aperture, 
or breadth, and focal distance of the glass : a piece 
of sheet copper is then taken, and, with compasses 
opened to the focal distance, supposing the glass is 
intended to be convex on both sides, and two arches. 


each a little larger than the intended breiidt.. of the 
glass, are then struck ; but if the glass is to be flat 
on one side, the compasses are only to be opened to 
half the distance of the focus. 

The copper is then filed away from the outside of 
one of these arches, and from the inside of the 
other, by which means two guages are formed— the 
one convex, and the other concave. 

Two circular plates of brass, half an inch broader 
than the intended glasses, and about a tenth of an 
inch in thickness, are then taken, and these plates 
are soldered upon a cylinder of lead of the same 
diameter, about an inch high. One of these tools, 
as they are called, is fixed upon a turning lathe, 
and turned so as to correspond with one of the 
guages, and the other to corresjiond with the other 
guage. The two tools are then to be ground to- 
gether with the finest flour emery, until the surfaces 
exactly coincide. If the focal distance is very 
short, the plates, before they are soldered upon the 
lead, should be hammered, as truly as ^ey can be 
done, into the proper form. 

If the lens is not for achromatic instruments, 
glass of a straw color, whose dispersive power is as 
small as possible, is chosen, which has the two sur- 
faces parallel ; and, by means of scissors or pincers, 
it is cut into a circle, the edge smoothed by a 
common grindstone, and it is fixed by means of 
pitch to a wooden handle of less diameter than the 
glass, and about an inch high, so that the centre of 
the handle may exactly coincide with the centre of 
the glass. If the intended focal distance is very 
small, the surface of the glass is ground on the grind- 
stone, so as to suit the guage as far as possible. 

The glass being thus prepared, and supposing 
the lens intended to be convex, which is the most 
common form, it is then ground with fine emery 
u})on the concave tool, which is to be firmly fixed 
to a tabic or bench, and the glass wrought upon it 
with circular strokes, so that its centre may never 
pass beyond the edges of the tool. After every cir- 
cular turn, two or three cross turns along the dia- 
meter of the tool, in different directions are given. 

When the glass has got into its proper shape, 
and touches the tool in every part of its surface, 
which may easily be known by inspection, the 
emery is to be washed away, and finer kinds sub- 
stituted, until all the scratches and roughnesses are 
worn down. Those that remain after the finest 
emery has been used, are taken away, and even a 
slight polish given to the glass, by grinding it with 
pounded pumice-stone. During all this operation 
of grinding, the convex tool, at the end of every 
five minutes, is ground for a few seconds upon the 
concave tool, in order to preserve the proper curva- 
ture. The glass is then separated from the handle 
by a knife, the pitch removed by rubbing it with a 
little oil', the already ground side fixed upon the 
handle, and the other side ground and finished in 
the same manner. 

To form concave glasses, the convex tool is used 
in the same manner as the concave tool is used for 
convex glasses. 

Some persons, for concave glasses, use leaden 
wheels, having the same radius as the curvature of 
the glass, and with their circumference of the same 
convexity as the glass is to be concave. These 
wheels being fixed upon a lathe, the glass is held 
steadily in the hand, and ground upon them with 
emery. For common purposes, convex glasses are 
ground by fixing the concave tool upon the lathe, 
and applying in the same manner the glass to it. 
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But this manner of grinding will not do for glasses 
when they are to be employed in the best kind of 
optical instruments. 

When the glass is brought by these methods to 
the proper form, the next and by far the moat diffi- 
cult part of the operation is to give the lenses a 
fine polish. 

The best way of polishing these glasses, although 
not the simplest way of doing it, is, supposing the 
lens to be polished is a convex lens, to cover the 
concave tool with a layer of pitch, hardened by 
being melted with a little rosin. This covering of 
pitch should be laid on to about the thickness of 
one-fifteeiith part of an inch. Then a piece of thin 
writiiig-]iHj»er is to be taken, and pressed upon the 
surface of the pitch by means of the convex tool ; 
but the jiaper is to be pulled quickly from the pitch 
before it has begun to adhere to it, whose surface is 
then to be examined. If the surface of the pitch is 
every where marked with the lines of the paper, by 
this having^oomcided exactly with the surface of the 
convex tool, then it will be truly spherical ; but if 
the marks of the paper do not appear on every part 
of the ]iitch, the operation must be repeated until 
the beil of the pitch is accurately sjiherical. If any 
paper sticks and remains on tlie surface of the pitch, 
it must be removed by soap and water. 

The bed of pitch, or polislier, being thus pre- 
pared, the glass is to be wrought upnii it by circular 
and cross strokes, alternately taken, either along 
with putty powder, or colcothar of vitriol and 
water, until it has received a good polish on both 
sides. 

The polishing proceeds very slowly at first, but 
when tlie bed of pitch becomes warm by friction, it 
proceeds rapidly. When the polishitig is nearly 
finished, no more powder or water should be put 
upon the pitch, which should be kept warm by 
breathing on it ; and if at any time the glass moves 
difficultly, in consequence of its adherence to the 
tool, it should immediately be removed, lest it 
should spoil the regular sjdierieity of the jiitch. 
Sometimes particles of dust, or fiagments of pitch, 
get in between the glass and the bed of pitch, 
which is immediately shown by the very unpleasant 
manner in which the glass works; in this erwe, the 
polisher must be instantly stojiped, and the foulness 
removed with great care, by washing both the glass 
and the bed of pitch, as otherwise the glass will be 
scratched, and the bed of pitch itself materially 
injured. 

There is, as has been already suggested, a more 
Blm})le way of pohahiug, by covering the layer of 
pitch witli a piece of cloth, aqd giving it a spherical 
form by pressing it with the convex tool xvhen the 
pitch is warm. The glass is then polished, upon 
the surface of the clotli, wth I'.ntly or colcothar of 
vitriol, until its surface is sullicicntly smooth. The 
operation of polishing by this method is slower 
than with pitch alone, but still it is the best for 
those who have hid little or no experience in 
polishing, and who, in coiiscquenee of this want of 
practice, would be apt to injure the sphericity of 
the glass, by attempting to polish it on a bed of 
pitch. 

Although colcothar of vitriol is mostly used for 
polishing glass, there is one inconvenience which 
attends its use ; tliat often, from not being suffi- 
ciently washed, it contains a portion of undecom- 
posed sulphate of iron. Now, when this portion 
of copperas is dissolved by the water, it leaves a 
yellow ochre, which readily penetrates the glassi 


and forms an incrustation upon its surface, and 
gives it a dull and yellow tinge, which is communi- 
cated to the optical images seen through it. 

DOMESTIC GREENHOUSES AND 
FERNERIES. 

C Resumed from page 34, and concluded.) 

The fenis constitute an order of plants different 
from all others. Not bearing flowers, they are re- 
moved from the usual characters of those plants 
with which we are best acquainted, and yet their 
fine and delicate foliage, vivid green color, and 
elegant habit, exempt them from that neglect which 
flowerless plants usually meet with. 

One species, “ The Brake,” as it is called, which 
spreads itself in much profusion over all our sandy 
commons, will give us a good idea of the general 
structure of the whole. The root is black, creeping, 
and shows out at intervals rather stout fibres. The 
frond, by which term is meant the whole of the 
plant which is above the ground, except the fruit, is 
at first carefully and beautifully rolled up, in a 
manner similar to a watch-spring. When beginning 
to grow it gradually uncoils itself upwards, and the 
side branches in like manner ore afterwards un- 
folded, until the plant has attained its usual size. 
In a very short time after the expansion of the 
frond, various spots, mostly of a white color, are 
apparent in the under surface of different parts; 
these gradually increase, and soon show themselves 
to be a collection of seeds — or rather seed-vessels — 
sometimes covered with a membrane, at other times 
without this membrane or indusium, and according 
to this circumstance, and according to the position 
of the sori or branches of the seed-vessels, so the 
ferns are divided into genera or families. 

The thecae, or seed-vessels, are of the most ad- 
mirable formation, and under the microscope are 
seen to have a curious and wonderful appendage to 
scatter the seeds with which they are stored. In 
an early state the thecse is round; thin, and fur- 
nished with a finely-knotted or jointed ring, which 
extends from one end to the other. When ripe, 
the ring becomes elastic, the thecae tender, until at 
length it bursts asunder and continues to jerk back- 
wards and forwards, until every seed has been 
thrown out. 

The following cut shows the manner of some 
species bearing their fruit, and also the manner of 
its being scattered. 



A are two species of foreign ferns, one with round 
sori, Polypodium aureum ; the other with long sori, 
Asplenium. B is a thecee, or seed-vessel. C is 
the seed from it. D is a species of fern in which 
the fructified portion is distinct from the barren 
frond. This is the adder’s tongue, a plant not un- 
common in some parts of England, in wet pastures. 

The soil which suits best this tribe of plants is a 
sandy bog earth ; such as is found in the wetter 
part of boggy commons, mixed with white sand, is 
that which is best adapted for the general soil of a 
fern house. The plants will bear removal with litUe 
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Injury in the spring of the year; even in the 
summer they may be removed with safety, provided 
they are kept constantly moist for some days after 
their transplantation ; and as this state of moisture 
•IS a necessary consequence of the particular mode 
of cultivation here recommended, little difficulty or 
danger is likely to accrue. 

Most of the damper parts of Great Britain 
produce more or less species of ferns, and some of 
them of the greatest beauty and fully equal to 
most of foreign growth. Some species grow na- 
turally upon walls, others in the ditches and bogs, 
others, again, among the rocks of mountainous 
countries. One elegant little species (Hymeno- 
phyllum tunbrigense,) covers tlie high rocks at 
Tunbridge. Three other kinds are extremely common 
on walls (Asplenium adiantum nigrum, asplenium 
trichomanes, and asplenium ruta muraria) ; one or 
other of them may be found on most of the old 
churches and walls in England — for example, at 
Twickenham, Ham, Richmond, Greenwich, Charlton, 
Cobham, &c. &c. Different larger kinds are no 
less abundant in the damper parts of woods and 
commons. Aspidium filix-mas is abundant almost 
every where in the hedge-row ditches, where the 
root may be dry in the winter, never, therefore, in 
the ditches which intersect marshy land. Scolo- 
pendrium vulgare, Blechnum boreale, Asplenium 
Filix-foemina, or Lady-fern, and Polypodium vul- 
gare, are no less abundant in many jilaces. The 
latter grows, mostly, either in old trees or on the 
summit of high hedge-banks. The former kinds in 
wet places, as Walter Scott remarks truly : — 

** Where the hedge-row i» the greenest. 

Where the fountain glistens sheeneat, 

Where the murning dew lies longest, 

There the Lady Fern grows strongest.** 

About London, the principal stations of these 
ferns, are the valleys of Wimbledon Common, and 
also around the well or spring near Ceesar^s Camp. 
Another station is around Twickenham, as on the 
Countess Paukt’s wall, and the ditches about Chase- 
bridge, and onwards through Witton, many of the 
lanes near Brentford, Caen wood, near llighgate, 
and particularly Hampstead Heath, around the little 
pools of water in the marshy ground at the back of 
Jack Straw’s Castle. In the country, we may 
mention the following situations where many kinds 
are to be found : — Rocks and swampy ground 
around Tunbridge, ditto around Dorking and Rye- 
gate, ditto around Bristol ; Belle Hag Rocks, near 
Sheffield ; generally, in similar situations, throughout 
Derbyshire, Lancashire, and Clieshire ; mountainous 
parts of the lake counties. Iiigleborough and Cum- 
berland are particularly rich in ferns, so is Ber- 
wickshire. The Welsh and Scottish mountains and 
woods yield their own peculiar kinds — some of them 
found nowhere else in Britain ; while Ireland is 
equally productive of numerous sjiecies, particu- 
larly in the Mome and Cunnamara mountains, 
Power's-court waterfall, and the district around Kil- 
larney. 

This list might be extended to an almost un- 
limited degree, there being scarcely a fertile valley, 
or a rocky mountain, a shaded hedge-row, or a di- 
lapidated building, throughout the whole kingdom, 
where some species or other does not flourish—of 
course, different kinds in different places. Thus, 
although some may be generally distributed from 
north to south, yet the ferns which abound in one 
C^mntry may be, and usually are, comparatively rare 
in other and distant places. 


From the above it may be supposed that ferneries 
or domestic greenhouses are adapted for th growth 
of only the particular tribe of plants here described; 
such a supposition is extremely erroneous ; the hot 
and damp atmosphere within them is pkrticularly 
conducive to the rapid growth of foliage in general ; 
thus, most plants will grow more luxuriantly than in 
ordinary situations, even the succulent vegetables, 
the genera Cactus, Stapelia, Crassula, Aloe and 
others, may be thus cultivated with complete success. 
Heaths, Ehacris, and different plants of a similar 
rigid character, seem to flourish well ; indeed, it may 
be said, that the common and greenhouse plants in 
general find this artificial climate adapted to their 
habits. The Calla .^Ethiopica thus treated becomes 
a splendid plant ; and that remarkable and curious 
family the Orchideous plants, which, in the woods 
of Brazil, Sumatra, and other tropical regions, 
form the most brilliant festoons from tree to tree, 
may, in houses of the character here alluded to, be 
attached to bits of bark, the fibrous parts of cocoa- 
nut husks, or planted in baskets filled -vith moss — 
when they will grow luxuriantly, sustained merely 
by the constant moisture of the air, throwing out 
at the proper season their branches of singular, 
beautiful, and often fragrant flowers. 


SAFFLOWER. 

PINK SAUCERS, IIOUOK, CHINA ROUGE BOOKS, 
AND CHINA LAKE. 

Safflower, baitmd saffron, or dyers' saffron, is 
the flower of as})fcies of rarfhamus, being the car- 
thamus tinctoriuH of Linmeus, who places it ki his 
order ftyngpneHia jwlyyamia cegmliSt while Jussieu 
arranges it in his order of composita*. It is an 
annual plant, growing naturally in Egypt, but which 
is also cultivated, for the use of dyers, in the East 
Indies, and several of the warmer countries of 
Europe. Its stein is upright, Ann, smooth, whitish, 
two or three feet high, divided at top into several 
branches, garnished with simple, undivided leaves, 
of an oval form, pointed, and edged with small 
spines. Each of these branches has at the top a 
large flower, composed of several florets, slightly 
cut in five jags, all of which are furnished both 
with stamens and pistils. These flowers are of a 
fine red color. 

Safflower is collected for use as soon as it has 
blown, and is dried in a shady, dry place. If left 
until fully blown, it loses much of its fine color, 
and this lowers the value very greatly. When the 
safflower is of a bad color, it shows that it was 
collected in bad weather, or was badly dried, and 
that the coloring matter has by these means been 
spoiled. 

Safflower is much used in dying ; it contains two 
kinds of coloring matter, one of a reddish yellow 
color, which is not used because it only dyes dull 
shades of color. The other coloring matter con- 
tained in safflower is of a beautiful rose red, and is 
capable of dying every shade, from the palest rote 
even to a cherry red. 

The first coloring matter is very easily dissolved 
in cold water ; but the second, being of a resinous 
nature, is not soluble in that liquid. In conse- 
quence of this difference, they may be separated 
from one another by washing the safflower tied in a 
sack, laid in a trough, and trod by a man, while a 
slender stream of water passes through the trough, 
in order to wash away the yellow coloring mattep. 
When the water with which it is washed no longer 



78 


UAGAZmZ OF SCIENCE* 


becomes colored, the washing is discontinTj , ant^ 
the safflower, if not wanted for use, U maor .o 
cakes, under the name of stripped snf^ me* "‘aes<j 
cakes, or the loose stripped .<* then 

soaked in a weak solution of n«s » i‘x'- (genv- 
rally 6 lb of barilla to th ' r jUloivcrj ; the 

bath, as the dyers t^r* ' .‘..'M, speedily be- 

comes colored of a , » t* U'iloW. 

As soon as thr . , >tnppt'ii safflower in 

this bath is flv;> ‘J tn ( been f'outmued a suffi- 
cient time ^ ttra: , and carded cotton is dipped 
in it, and a snffi' ih ii quantity of acid is added, to 
complect < I • f «(e the alkali that was employed. 
Citron ^ usmilly employed for an acid, because 
it rp^i(ifr.A the colors more lively than other acids. 
THl c- rbonic acid gas, or fixed air, which is dis- 
'Cn^a^ed dnnnt; this saturation of the barilla, pro- 
(IitiCb an efic! K scence, and care must therefore be 
taken that liquor does not run over the edge of 
the vessel ; and it is proper to add the citron juice, 
or citric acid, either in its brown or pure white 
state, in small portions. 

The coloring matter extracted from the safflower 
being only kept dissolved by the help of the alkali, 
is of consequence separated in proportion as the 
alkali becomes saturated with the acid ; but instead 
of settling on the sides or bottom of the vessel, it 
fixes in preference upon the cotton, with which it 
has what is commonly called an affinity. 

It is not possible to separate in the first washing 
the whole of the yellow coloring matter ; the part 
that remains is taken up by the barilla, and renders 
the shade of color given to the cotton rather dull ; 
but this is easily got rid of by repeated washings. 
When it is well washed it is soaked again in a solu- 
tion of barilla, and thus a bath of the perfectly pure 
resinous red coloring matter is obtained. In order 
to dye with this pure bath, the stuff to be dyed is 
soaked in the bath, and, as in the preparation, a 
sufficient quantity of citron juice, citric acid, or 
tartaric acid, is to be added. 

If it be wished to obtain the coloring matter 
separate, as in the pink saucers, as they are called, 
the same operations are performed, with only this 
difference, that nothing upon which the coloring 
matter may fix should be put into the bath. By 
degrees there settles a very fine powder, the liquor 
is then decanted off, the settling washed, and distri- 
buted upon saucers, where, as it dries, it acquires a 
coppery tinge, which exhibits a reflection similar to 
that of Spanish flies. The rose-red color is pro- 
duced as soon as this is wetted. 

This coloring matter, mixed with French chalk, 
reduced to a very fine powder by means of scraping 
the chalk with Dutch rushes, is the cosmetic cdled 
vegetable rouge, used by the higher classes of 
females, especially in foreign countries, to paint 
their cheeks. 

The Chinese, instead of saucers, use a folded 
piece of card, covered with Indian paper, to spread 
the red coloring matter upon; a finger being wetted, 
rubs off the color, which is a much neater method 
for the ladies than the saucers of the European 
perfumers. 

The resinous matter may also be preserved in a 
mass, by merely drying the precipitate ; it is then 
called Indian or China lake. It does not commu- 
nicate any color to water, but produces a beautiful 
red tincture when spirits of wine are poured 
upon it. 

When safflower is used to dye silk of a poppy or 
flame color, the silk must not be alumed, and a 


Mlight annatto ground is first given to it. For a 
pale carnation, a little soap is added to the bath. 
Ail safflower baths are made with cold water, and 
used cold, as heat spoils them. 


METHOD OF PERMANENTLY FIXING, 
ENGRAVING, AND PRINTING FROM 
DAGUERREOTYPE PICTURES. 

BY DR. BKRRES. 

Bead before the Imperial iSbetefy •/ Vienna, 

It was announced in the Vienna Gazette of the 
18th of April last that I bad succeeded in disco- 
vering a method by which I was enabled both per- 
manently to fix the pictures produced by the method 
of Daguerre, and to render them available to all the 
purposes of etching upon copper, steel, &c., from 
which copies might be struck off to any extent, as in 
the case of ordinary engraved productions, and it 
was stated in the same newspaper, that I proposed 
bringing my discovery immediately before the 
public. 

As a member of this distinguished Society I con- 
sider it my duty, first to make known to this learned 
body a discovery which creates so much hope, and 
which promises so great a benefit to the arts and 
sciences. The well known expenses and difficulties 
attendant on the publication of an extensive work, 
requiring engravings as illustrations, led me in the 
first instance to hope that I might be enabled to 
render the discovery of Daguerre available, by im- 
provements, to represent and fix the objects neces- 
sary to my work ; and the first view of an helio- 
graphed picture aroused in me the desire also to 
represent in the same manner microscopic objects, 
although attempts with the strongest lamp-light to 
produce engravings or etchings had been unsuc- 
cessful, and the idea abandoned as hopeless, until 
revived by a sight of the hydro-ogygen gas micro- 
scope of Mr. Schuh of Berlin, an instrument 
which in its power and clearness has never before 
been equalled or even approached. On the 27th 
of February last, I had the honor of laying before 
this learned body the results of the united investi- 
gations of my distinguished colleague. Professor de 
Ettingshausen, and myself, upon this subject, and 
the perfectly successful experiments of pictures pre- 
pared through the process of photography upon 
microscopic objects. Many specimens of the results 
of our researches and successful attempts to employ 
photography for scientific and useful purposes are 
now placed before you for examination. Through 
this new method tlie Daguerreotype is rendered 
more extensively available for scientific uses. Every 
object which is discernible to the eye with clearness 
can, for the future, through the means of the 
iodined silver plates, be minutely etched, and true 
to Nature, (for she is herself the artist !) be copied 
with the minutest exactness. 

In a Petersburgh newspaper of March last, I first 
saw an account of some attempts to bring the 
Daguerreotype process into general use. In the 
meantime, M. Daguerre had declared, before the 
Institute of Paris, the complete failure of all his 
attempts, by means of etching, to obtain the im- 
pression of even a single copy. 

The experiments at St. Petersburgh, and the hope 
of eventual success, urged me to attempt to make 
some use of the Daguerreotype pictures, and I 
began, at the commencement of this mouth, my 
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terift of experiments. Without recapitulating all 
thesct in which 1 was assisted with cordial zeal by 
M. Francis KratochwiUi (a gentleman in the employ 
of Government,) and by M. Schuh, who placed at 
my disposal an immense number of Daguerreotype 
l^tes — and, before I come to an explanation of the 
process by which 1 render these Daguerreotype 
pictures permanent and capable of further use — I 
consider it necessary to lay before this learned body 
the following observations : — 

Ist. With the copper plates, as used at present in 
the Daguereeotype process, we can effect only the 
permanently fixing, never the etching and printing 
of copies therefrom. 

2d. For the heliographic etching it is necessary 
that the picture be produced with the required 
intensity, upon pure chemical silver plates. 

3d. The etching of the Daguerreotype picture is 
produced through the influence of nitric acid, to be 
explained hereafter. 

4th. For the permanently fixing of the Daguerreo- 
type impression, a galvanic power is necessary. 

5th. For the changing of the Daguerreotype 
picture into a deep metal etching, so as to be used as 
a means of printing, the chemical process of etching 
is of itself sufiicient. 

My newly discovered method of managing the 
Daguerreotype pictures may be divided into two 
processes : — 

Ist. That of permanently fixing the design. 

2d. The changing of the design, when once per- 
manently fixed, into an etching upon the plate. 

The method of permanently fixing the Daguerreo- 
type picture with a transparent metal coating, con- 
sists in the following process 

I take the pictures produced in the usual manner, 
by the Daguerreotype process, hold them for some 
minutes over a moderately warmed nitric acid vapor, 
or steam, and then lay them in nitric acid of 60 to 
63°, (Fah.) in which a considerable quantity of 
copper or silver, or both together, has been pre- 
viously dissolved. Shortly after being placed 
therein, a precipitate of metal is formed, and can 
now be changed to what degree of intensity I desire. 

I then take the heliographic picture coated with 
metal, place it in water, clean it, dry it, polish it 
with chalk, or magnesia, and a dry cloth, or soft 
leather. After this process the coating will become 
clean, clear, and transparent, so that the picture can 
again be easily seen. The greatest care and attention 
are required in preparing the Daguerreotype im- 
pressions intended to be printed from. The picture 
must be carefully freed from iodine, and prepared 
upon a plate of the most chemically pure silver. 

That the production of this picture should be 
certain of succeeding, according to the experiments 
of M. Kratochwila, it is necessary to unite a silver 
with a copper plate; while upon other occasions, 
without being able to explain the reason, deep 
etchings or imjjressions are produced, without the 
assistance of the copper plate, upon pure silver 
plates. 

The plate should now, upon the spot where the 
acid ought not to have dropped, be varnished ; then 
held for one or two minutes over a weak warm 
vapor or steam, from 88° to 100° (Fah.) of nitric 
acid, and then a solution of gum arable, of the con- 
sistence of honey, must be poured over it, and it 
must be placed in a horizontal position, with the 
impression uppermost, for some minutes. Then 
place the plate, by means of a kind of double pincers 
(whose ends are protected by a coating of asphalt or I 


hard wood), in nitric acid at 60° (Fah.) Let the 
coating of gum slowly melt off or disappear, and 
commence now to add, though carefully and gra- 
dually, and at a distance from the picture, a solution 
of nitric acid, of from 80° to 100° (Fah.) for the 
purpose of deepening or increasing the etching 
power of the solution. After the acid has arrived 
at 68° to 70° (Fah.), and gives off a peculiarly biting 
vapor, which powerfully affects the sense of smelling, 
the metal becomes softened, and then generally the 
process commences of changing the shadow upon 
the plate into a deep engraving or etching. This is 
the decisive moment, and upon it must be bestowed 
the greatest attention. The best method of proving 
if the acid be strong enough is to apply a drop of 
the acid in which the plate now lies to another 
plate ; if the acid make no impression, it is of 
course necessary to continue adding nitric acid ; if, 
however, it corrode too deeply, then it is necessary 
to add water, the acid being too strong. The 
greatest attention must be bestowed upon this 
process. If the acid has been too pfltent, a fer- 
mentation of white froth will cover the whole picture, 
and thus not alone the service of the picture, but 
also the whole surface of the plate, will quickly be 
corroded. When, by a proper strength of the 
etching powers of the acid, a soft and expressive 
outline of the picture shall be produced, then may 
we hope to finish the undertaking favorably. We 
have now only to guard against an ill-measured divi- 
sion of the acid, and the avoidance of a precipitate. 
To attain this end, I frequently lift the plate out of 
the fluid, taking care that the etching power shall 
be directed to whatever part of the plate it may 
have worked the least, and seek to avoid the 
bubbles and precipitate by a gentle movement of the 
acid 

In this manner, the process can be continued to 
the proper points of strength and clearness of etching 
required upon the plates from which it is proposed 
to print. 1 believe that a man of talent, who 
might be interested with this art of etching, and 
who had acquired a certain degree of dexterity in 
preparing for it, would very soon arrive at the 
greatest clearness and perfection ; and, from my 
experience, 1 consider that he would soon be able 
to simplify the whole process. 1 have tried very 
often to omit the steaming and the gum arable, but 
the result was not satisfactory, or the picture very 
soon after was entirely destroyed, so that I was 
compelled again to have recourse to them. 

The task which I have undertaken is now fully 
performed, by placing in the hands of this learned 
body my method of etching and printing from tlie 
Daguerreotype plates, which information, being 
united to the knowledge and mechanical experience 
we already possess, and published to the world, may 
open a road to extensive improvement in the arts 
and sciences. By thus laying open my statement to 
the scientific world, 1 hope to prove my devotion to 
the arts and sciences, which can end only with luy 
life. — AVtenemrn, 


MANUFACTURE OF STARCH. 

Potato Stare A, or Eng Ugh Arrow -root , — It 
presents very varied forms, and no other known 
kind acquires so large a size. When first obtained 
from the organs of the plant, it exhibits concentric 
wrinkles on its surface which disappear as it dries. 
Tlie largest grains are about .0049 of an inch in 
size. The most common size is from .004 to .0015. 
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They are oval, contracted in the middle like the 
cocoon of the silk-worm^ gibbous, obscurely tri- 
angular, or rounded ; and the smallest are spherical. 
The potato is the only plant whose fecula is used 
for culinary purposes, as it can be obtained at a 
cheaper rate than any other. To extract it, the 
tubercles are washed and scrubbed, after which they 
are rasped under a stream of water, which carries 
the raspings to a sieve, through whose meshes the 
fecula alone passes into a vessel placed below. 
When the operation is finished the water is poured 
oif, and the fecula is repeatedly washed until the 
water carries off no soluble matter ; after which it 
is dried in the sun or in a stove. This fecula then 
has the appearance of an impalpable crystalline 
powder, having a white color with a slight blueish 
tinge. The grains are less altered in ^ia than in 
any other variety of fecula. 

Wheat Starchy or Hair Potcder.— The largest 
grains of this do not generally exceed .002 of an 
inch in size; they are spherical, and along with 
them we se^ empty and torn membranes resulting 
from the bruising of the grains by the mill. They 
are much smaller, rounder, and better preserved, 
when they are extracted from the grain while it is 
greenish and not ripened on the stalk. It is ex- 
tracted in the following manner for the use of 
laundresses, who prefer the starch of it to any 
other for dressing fine linen: — The starch-makers 
place in large vats the wheat roughly ground, and 
without separating the bran, and employing even 
the refuse of flour and damaged wheat. They 
diffuse the farina in a certain quantity of water, 
adding a little “ sour,'' which is the product of a 
preceding operation. The sugar and the gluten 
which the farina contains speedily act on each other, 
and produce, at first, carbonic acid and alcohol, 
and afterwards acetic acid, which completes the 
solution of the gluten. It is this solution which is 
called the “ sour,” or “ fat water.” It is muddy 
and viscid. According to Vauquelin, it contains 
acetic acid, alcohol, acetate of ammonia, phosphate 
of lime, and gluten. After having washed the 
deposit by decantation, it is diffused in water, and 
thrown on a hair sieve placed over a tun. The 
coarsest of the bran remains on the sieve. The fecula 
and the finer part of the bran pass through and 
subside together. This deposit is again mixed with 
water ; and, on allowing it to rest, the fecula, being 
the heavier, is first deposited, and the bran forms 
the upper layer of the precipitate. A portion of 
this is taken off with a shovel, and by repeatedly 
washing the upper part of the remaining mass addi- 
tional portions are removed. The residue is mixed 
with water, and passed through a sieve made of silk. 
Thus a fresh portion of the bran is got rid of, and 
nothing more is required but to let the fecula 
subside, and wash it, in order to obtain it pure. 
Lastly, it is dried by taking it up in wicker baskets 
having a loose linen lining, and turning it out of these 
moulds on an area coated with plaster. The blocks 
of starch thus formed are broken down by the 
hand, their fragments are exposed for some days to 
the air, their surface is smoothed, and they are 
carried to the stove to be perfectly dried. The 
lumps of stareh thus obtained have a certain regu- 
larity of shape, which seems to indicate a rude 
crystallization ; but it proceeds only from the action 
of the water, which cracks the mass in draining out 
of it. This starch is always less friable than that of 


the potato, in consequence of a certain portion of 
gum and sugar which its particles, as they subside, 
envelope among them. It is suitable enough for 
the extraction of fecula from all the vegetable 
organs which contain gluten — from barley, for ex- 
ample, which the starch-makers use as well as 
wheat. 


MISCELLANIES. 

Lapidaries* Work. — ^The wheel made use of by 
the Hindoos for the cutting and polishing of pre- 
cious stones is composed of one part of gum lac, 
and two parts of powdered emery (or conundrum.) 
The emery powder is first heated in an earthen 
vessel, and when the heat is sufficient to melt the 
gum, it is added in small portions, stirring the 
whole about to promote the union. The paste thus 
made is beaten with a pestle on a smooth slab of 
stone ; afterwards it is rolled on a stick, and re- 
heated several times. The mixture being uniform, 
it is taken from the stick and laid on a stone table 
previously covered with the fine emery powder, 
where it is flattened into the shape of a wheel by an 
Iron rolling pin. The wheel is then polished by an 
iron plate and emery powder, and a hole made 
through the middle for an axis by a hot rod of iron. 
When mounted, it is fixed with its axis in a hori- 
zontal direction, and the workman causes it to 
revolve by means of a spring bow held in his right 
hand, while he holds the stone to be cut in his left, 
occasionally applying emery and water. The po- 
lishing he effects by leaden wheels and a fine 
powder. 

Grafting. — D. Powel, Esq., of Loughton, Essex, 
recommends the following method of securing the 
scion when fitted to the stock in grafting : — Spread 
the wax in a melted state evenly on sheets of mo- 
derately thin brown paper, and when cold cut it 
into slips about three-quarters of an inch wide; 
warm one of these slips with the breath, and bind it 
round the stock and scion, pressing* it gently with 
the hand, when it will be found to adhere so closely 
as totally to exclude both air and moisture. The 
wax may be prepared by melting together 1 lb. of 
pitch, 1 lb. of resin, ^ lb. of bees’ wax, ^ lb. of 
hogs’ lard, and k lb. of turpentine. By placing flie 
composition in an earthen pan over boiling water, it 
may be kept in such a state of fluidity as to be 
easily spread on the paper with a brush. 

Flexible Marble of BerkshirOf United States . — 
Dr. Davey states that that this marble, which has 
been known for some years, and until lately was 
found chiefly in West Stockbridge and Lanesburgh, 
is now obtained at New Ashford, from an exten- 
sively wrought quarry. He had three fine spe- 
cimens of it in slabs, from five to six feet in length, 
and seven inches in width. Its flexibility and elas- 
ticity may be shown as it stands upon one end, by 
applying a moderate force to the middle or the other 
end. Its flexibility is seen, too, by supporting the 
ends of it in a horizontal position upon blocks. The 
marble has various colors nearly white, with a red- 
dish tinge, grey, and dove-colored. Some of it has 
a fine grain, other specimens are coarsely granular, 
and have a loose texture. It is not uncommon for 
one side of a large block to be flexible, while the other 
part is destitute of this property. It takes a good 
polish, and appears to be carbonate of lime, and 
not a magnesian carbonate. 
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4 . 3 . 2 . 1 . 

No. 1, Palmotherium magnum.^2, Palmthenum Anophl hot turn commme.^i, Ichthyosaurus 

piacyoaon.’^bt Ptcsiosaurus dolichodeitun.—l^, Pieiodactylus. 



Skeleton of Plesiosaurus doltchodetrus. 



Skeleton qf a Crocodile. 


ORGANIC REMAINS. 


Mr. Ltril Kinarks in hi, “ Geology," that a do* 
eompn^on of lecrat and fonil qtecie, of animal, 
and the inference, drawn In regard to their habit, 
Mc^m, the geologiat to contemplate the earth a 
haring at auccearive period, the dwelhng plac. 
of animal, and plant, of different race,; ,ome ter 
rMtrial and other, aquatic ; »>me fitted to lire in aea, 
otbera m the waters of lakes and rivers. By th< 
consideratioa of these topics, the mind is slowly and 
insensibly withdrawn from imaginary pictures ol 
ratastrophes and chaotic confiision, such as haunted 
the ima^nation of the early cosmogonists. Nume- 
rous proofs are discovered of the tranquil deposition 
of sedimentary matter, and the slow development ol 

^OL 


organic life. The growing importance then of the 
natural history of organic remains may be pointed out 
as the characteristic feature of the progress of the 
science during the present century. This branch of 
knowledge has already become an instrument of great 
utility in geological classification, and is continuing 
daily to unfold new data for grand and enlarged views 
respecting the former changes of the earth. 

In taking a brief review of the progress of vital 
exbtcnce, from the earliest period of the earth's his- 
tory to the last great changes, it is requisite to refer 
to the position of the various rocks and deposits 
upon each other, as expldined in page 18. The 
primary or uustratihed rocks, as there explained, 
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consist of such as formed the first crust and ts^hich 
constitutes the lowest bed upon which all the rest 
are placed. These primary rocks contain no re- 
mains of organic matter which ever had life, or it 
should rather be said that we have yet discovered 
none, either animal nor plant. 

The range of rocks which come immediately over 
these is called the Grauwacke group, and consists 
of slates, transition limestones, &c., and abound 
with fossil remains, of such a nature as to show a 
very great variety of structure, habit, appearance, 
and locality. No mammalia nor reptiles are yet 
discoverable, but the various slate and limestone 
heds contain many species, which, although bearing 
but an extremely minute proportion to the vast 
mass of the earth, are yet the nucleus from which 
to date our researches. The plants of this group 
are about twelve in number, and consist of gigantic 
Ferns and Equisetums, nor it is supposed capable 
of sustaining animal life, though what other more 
fragile plants might have existed we have no records 
remaining of.' Of Zoophites or Corals there have 
been discovered about 100 species ; of Mollusca,Ila- 
diafa, and Crustacea 460 species ; of Fish 2 species. 

The Carboniferous group, or Coalmeasures, yield 
animals of similar organization, and in greater 
abundance; this period also produces various 
coniferous trees, which did not before exist. The 
whole number of genera and species varies but 
little with those discoverable in the former group, 
and very numerous genera run through both. 

The red sandstone group valuable as it is to the 
builder and the miner, is yet not more prolific in 
fossil remains than the former deposits, yet here we 
first find reptiles, showing another approach 
towards the present races of animals. In the va- 
riegated marls, no less than four gigantic reptiles 
have been discovered, the Phytosaurus, Mastodon- 
saurus. Ichthyosaurus, and Plesiosaurus. In other 
of the sandstone group, the same or similar Sau~ 
rianSf or reptiles, arc found. •• 

The Oolitic group which contains among other 
rocks the lias, yields very numerous species. The 
remains of plants are, however, so little varied that 
we are not enabled to form a judgement of the 
general vegetation of this period of creation, but 
animal existence offers itself to our notice with 
continued progress of development, Shells are 
common both univalve and bivalve, so are also the 
zoophytes and other animals of simple organization, 
lleptiles too arc by no means rare, either in this 
country or on the continent. Insects here first make 
fheir appearance. Fish are of very frequent recur- 
rence, a bird and two species of mammalia (the 
Diadelphis) have been found. Of the various reptiles 
of this period, the Ichthyosaurus, particularly 
the I. platyodon, seems to have been best adapted to 
rule in the waters ; its powerful and capacious jaws, 
sometimes eight feet in length, being an overmatch 
for the crocodiles and plchiosauri of this period. 
Strange inhabitants these, for as Cuvier says, ** the 
Ichthyosaurus has the snout of the dolphin, the 
teeth of a crocodile, the head and steinum of a 
lizard, the extremities of cetacea, and the vertebree 
of fish ; while the Plesiosaurus has, wilh the same 
cetaceous extremities, the head of a lizard, and a 
neck resembling the body of a serpent.’’ We have 
given in the former page two small cuts illustrative 
-of the skeleton of the ancient Plesiosaurus and the 
modem crocodile, that their general similarity may 
be compared. It is almost unnecessary to say that 


these two genera have disappeared from the surface 
of our planet. W c must not forget more particularly 
to allude to the first bird. The Pterodactyles — one 
of which is represented in the cut being caught by the 
Plesiosaurus. Upon the Oolite reposes the Wealden 
rocks, in the bed of which has been discovered that 
enormous serpent the Iguanodon, together with 
Crocodiles, Tortoises, and other reptiles. While 
upon this is seated the chalk, in which deposit the 
larger reptiles which were so frequent at a former 
period, are no longer discoverable. The remains 
of the crocodile, and one or two other reptiles, are 
all that have yet been dug up. 

Above the chalk we first discover frequent traces 
of mammiferous animals. In the Gypsum is 
Palemtherium magnum, minus, and many other 
species. Anoplotherium commune and others, the 
remains of some canine animal, one which must 
have resembled a squirrel, and many hundreds of 
species of shells. 

The marie, clays, and gravel above the chalk 
yield a still greater number of fully organized 
creatures and vegetables. The fossil fruits show a 
higher order of vegetation, and the frequent dis- 
covery of the fossil remains, and even unchanged 
bones of the Mastodon, Hippopotamus, Tapir, Deer, 
Horse, Ox, Hymna, Bear, Fox and Porcupine show 
not only the recent formation of this description of 
rocks, if such they can be called, but bring us down 
to a period but little antecedent to that of the 
present creation — when the world was filled with 
creatures similar, or nearly similar to those which 
now roam over its surface. 

PAINTING IN CRAYONS. 

By crayons we understand in general all color.'^ 
stones, earths, or minerals, and substances used in 
drawing and painting in j)astilf whether these sub- 
stances are used in their original consistence and 
only cut into long narrow slips for use, or reduced 
to a paste with gum water, Sec, , 

Of the Materials used in Crayon Painting . — The 
perfection of the crayons consists in a great mea- 
sure in their perfect softness, for it is impossible to 
execute a brilliant picture with them if they arc 
otherwise. The best pastils or crayons are those 
imported from Switzerland, but being more ex- 
pensive Ilian those made here, they are now * 
manufactured nearly as fine in London ; the 
principal, with their different shades are as fol- 
lows : — white, black, yellow, orange, purple, red, 
blue, green and brown. Rough Venice paper, 
which is of a whited brown color, the stiffer the 
better, — strong blue paper, which it is almost im- 
possible to get entirely free from knots ; such 
knots must be levelled with a pen-knife, or razor, 
otherwise they will prove troublesome. Cap paper 
is a very good sort, as it distributes the colors to 
the best advantage. The paper must be pasted 
very smooth on a linen cloth, previously strained 
on a frame, which may be done by drawing and 
fastening a piece of linen with small tacks round 
the edges till quite smooth ; damp your paper with 
a sponge dipped in water. Paste it, lapng it on 
the cloth, being particular that it is even with the 
straining frame ; placing a piece of white paper 
upon the table, put the straining frame with the 
paper downwards upon it, keeping it steady with 
one hand, rub the cloth gently to the paper with the 
other, then turning the frame with a piece of 




MAGAZINE OF SCIENCE. 


J?5 


has alowly extended iteelf through most parts of 
the civilized world, except China and Morocco, 
in which the use of tea is more comntQp than that 
of coffee drink. 



The Coffee Tree.—Cajfefl Arabiea. 

It was probably the elastic homy nature of 
these beans, which renders them very difficult 
either to powder or for the water to penetrate, that 
originally led the users of coffee drink to roast the 
beans to a brown color, in order that they might 
grind them more easily, and extract the virtues of 
it more speedily. The roasting not only perfectly 
answers these purposes, but also developes the 
aroma or odorous principle of the coffee bean. 

In order to roast coffee properly, the uses of 
roasting must not be lost sight of, namely, to de- 
stroy the horn-likc tenacity of the green bean, and 
to develop its fine scent. Too much heat would 
destroy the chemical elements which ought to be 
preserved, and would substitute in their place 
others which are entirely different in quality. That 
fine scent, which pleases so greatly the admirer of 
good coffee, is succeeded, when the coffee is over- 
roasted, by a bitter taste and burnt smell, which is 
far from pleasant, and even disagreeable. If, on 
the other hand, the roasting process is under* 
done, and the beat to which the beans have been 
exposed has not been sufficient, then the raw 
smell of the coffee remains, and of course dimi- 
nishes the aroma, which requires a certain heat to 
develop it. There is of coarse a just medium to 
be observed. Well-roasted coffee ought to have a 
pale chocolate color equally spread over it, which 
is well known to those who are in the habit of per- 
forming this operation ; but it is never necessary 
to look at the roasted beans, the scent is sufficient ; 
for when the true aroma is developed, and fills the 
surrounding atmosphere with its delicious scent, 
then is the time to stop the roasting. After this 
period, the oil acquires a burnt flavor, a scent 
somewhat resembling that exhaled by smokers of 
tobacco is perceived, and instead of good roasted 
coffee, there is obtained a bad kind of charcoal. 

Considering the importance of this operation, it 
IS no wonder that some of those who are very fond 
of coffee drink, although they would frel a^baroed 
in busying themselves in any other department of 
household economy, yet do not hesitate to roast 
their own coffee, not only at home, but even with 
their own hands. The fragrancy diffused by the 
roasting seems to delight them ; and they appear 
to enjoy, by anticipation, the pleasure they shall 
feel in the drinking of the infusion. 

Good raw coffee loses from 16 to 20 per cent, of 


its weight by roasting ; if it loses morr it is cer- 
tainly over-roasted. Many different modes are 
used, and each has its admirers ; but there is in 
fact only a single rule to be observed, namely, to 
use the proper degree of heat, and keep it up at the 
same point until the roasting is finished. Whether 
the roasting is performed in close or open vessels ; 
whether the coffee is left to cool in the roaster, or 
is turned out, or even laid between cloths, appears 
indifferent. If, indeed, the roasting is carried by 
accident too far, the coffee should be immediately 
spread out thin on the floor, to cool it as soon as 
possible. In all cases, when cold, the roasted 
coffee should be put into tin-plate boxes, and kept 
from any moisture. 

The chemists have made comparative analysis of 
raw and roasted coffee, of which some account may 
hereafter be given ; but at present there is room 
only for detailing the best modes of making the 
coffee drink. 

It being well known that the chemical action 
of solvents is hastened, in general, byj.reducing the 
solvent to powder, it is necessary to grind the 
roasted coffee more or less fine, as it is intended to 
use the water less or more heated. To reduce 
coffee to too fine a powder, although it would re- 
quire only slightly warm water to extract its 
soluble parts, yet it would be inconvenient in other 
respects, for the powder would pass through the 
strainers of the coffee pot, and by also remaining 
suspended in the water would render the clearing 
of the drink difficult. At all events roasted coffee 
should never be ground but the moment before it 
is used, as otherwise it loses much of its fine scent. 

It now remains only to say a few words respect- 
ing the making of the ground roasted coffee into 
dntik, — and here the grand points are, not to lose 
the fine aroma, and not to extract the bitter, acrid, 
resinous element of the coffee. To avoid both 
these inconveniences, it is necessary that the coffee 
drink should not be made with too much beat as 
this would dissipate the aroma in vapours, and 
cause the water to dissolve the resin. The coffee, 
therefore, must not be boiled in the water, and 
still less is it proper to boil the grounds over again 
with fresh water, as is done by some persons. 
Coffee drink made from the grounds, when it is 
added to that made from fresh ground coffee, gives 
it indeed a fine deep color, but the taste of the 
drink is very bad. 

It is not even necessary to pour boiling or even 
warm water upon the ground coffee : cold water, 
if sufficient time is allowed, makes equally good 
coffee drink, for the elements to be extracted from 
the roasted coffee are extremely soluble in water. 
But if the coffee is required to be prepared in 
baste, hot water must be used. 

It is universally agreed on by the French ama- 
teurs of coffee, that coffee drink is never so good 
as when, after being made with cold water, or with 
hot water and cooled, it is heated over again, 
carefully avoiding a boiling heat. This heating 
over again is supposed to cause the various elements 
which produce the fine flavor of this drink, to 
unite more intimately ; and this may be the real 
fact. The excellency of the coffee sold at Paris is 
well knowu ; and this is always made one day and 
heated over again the next day, when wanted. 
A further advant^e attends this knowledge, of 
consequence to single persons who, in summer 
time, do not keep a fire in their chambers, that by 
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merely pouring cold water on the ground coffee 
over night, and straining it in the morning, the 
strained liquor may, while they are dressing, be 
heated sufficiently for drinking over a lamp ; and 
this gives coffee a superiority over tea for the 
breakfast of such persons; as tea requires the 
water to be boiling hot, in order to extract it s 
virtues ; and of course requires a fire to be lighted, 

PREPARATION OF CATGUT. 

Catgut for Clock-makers , — This kind must be 
very fine : and of course requires the smallest in* 
testines, well prepared with potash. Sometimes 
they are made by cutting, with a particular kind of 
knife, the intestine into two strips. The knife, 
which is fixed on a table, has two edges, in opposite 
directions; and above them a ball of lead, which 
is introduced into one end of tlie intestine: 
and by drawing the latter continually over the ball, 
the projecting blades cut it into two strips, which 
the workmd.i holds, one in each hand, drawing 
them regularly till it be cut quite through. 

Watch and clock-makers also use catgut of 
various sizes, consisting of more than one intestine, 
and made like the musical instrument curds ; which 
we shall next describe. 

Catgut for Musical Instruments , — Of all the 
cords from intestines this kind is the most difficult 
to make, and requires the greatest care and ability of 
the workman It is acknowledged that for many years 
they have been made in England as well as in Italy, 
with the exception of the treble-strings for violins, 
which our manufacturers have not been able to imi- 
tate, but on a very limited scale. Tliis is either 
owing to the difference in quality of the intestines, 
or some other unknown cause. Whatever it be, 
we are still tributary to Naples for this article ; 
and every exertion ought to be made to free us from 
this necessity. Expeiiments, made with skill, will 
no doubt succeed ; and the Society for the 
Encouragement of Arts, by calling the attention of 
artists to this subject, will have the glory of con- 
tributing to the perfection of an art of which 
little is at present known. 

The cleaning and scraping of the intestines for 
this purpose, to free them from the fat, must be 
done with much more care then is requisite for 
other cords ; and when they have undergone that 
process, they must be steeped in an alkaline lye, 
prepared as follows : — 

An earthen pan, holding six quarts, is filled with 
water, and three pounds of potash are added to it ; 
which must be well stirred, and suffered to sqbside. 
In a similar vessel, full of water, placed by the side 
of it, are put five pounds of pearl-ash ; leaving that 
also to settle. If it be wished to make use of this 
solution within a short time, it will be necessary to 
add to it a little alum-water, which will clarify it 
quickly. 

The scraped intestines are now put into earthen 
pans, so as about to half-fill them. The pans are 
then filled up with the solution of potash, with as 
much water added as to double the quantity of fluid. 
This liquid is changed twice a day, increasing its 
strength each time, by adding more of the solution 
of pearl-ash, and diminishing progressively the 
quantity of water; so that the last solutions be 
the strongest. The intestines gradually become 
whiter, and begin to swell. After having suffered 
tliem to macerate from three to five days, or more 


according to the state of the atmosphere, the 
operation proceeds as follows : — 

Every time that the alkaline solution is changed, 
the pans are placed upon the box called the re- 
refreshers t placed on a tabic, or on tressels, in a 
slanting direction, so as to facilitate the running off 
of the water. This box must be large enough to hold 
the frame on which the cords are to be stretched. 
The inti stines are scraped with the edge of a copper 
cube held in the left hand. The forefinger of the 
left hand is placed near to the edge of the copper 
cube ; whilst with the right hand each intestine is 
drawn over the edge of the disk or cube, and be- 
tween the forefinger. 

When they have all been treated in this manner, 
and placed in a fresh pan, a stronger alkaline . 
solution is poured on to them than that from which 
they were last taken, as we have before mentioned. 
This operation is necessary for cleansing the in- 
testine of its greasy quality, and bringing the cords 
to ])erfection. 

As soon as it is perceived that the intestines 
begin to swell, and some little bubbles appear on 
their surface (for in this state they rise in the 
water,) it is necessary to twist them immediately ^ 
or they will begin to shrivel ; which sometimes 
happens, particularly in summer, and occasions the 
loss of the intestines, and also the time spent over 
them. Ill hot weather, the intestines are, indeed, 
most easily cleaned from fat ; but then the workman 
must be more than ordinarily attentive ; and the 
dillerent lyes for the washings must be made 
stronger with alkali, and applied more quickly. In 
w'inter, all goes on in better order, and the operation 
is more certain. The manufacturers of this article 
generally place their workshops in cool places, 
where there is a little dampness. I 

The intestines being now ready to be twisted, they \ 
are taken out of the akaline solution. Some ' 
manufacturers plunge them again into fresh water, , 
and wash them well therein ; but, although they ) 
become, by this metliod, of a better color, and 
take the sulphur better, they run the 'risk of being 
weakened. 

To twist and finish the cords a machine is U8ed-~- | 
a kind of frame, two feet high, and five feet long ; 
on one end of which are placed a number of pegs ; 
and in the opposite end are bored, with a largo 
auger, a number of holes, inclined in such a way, 
that when pegs are placed in them, to attach the ' 
cords to, they may not be liable to slip and come 
out. The intestines are now selected according to 
their size ; and two or three of them are taken, and ^ 
the ends twisted round one of the pegs first placed ; 
and the other ends are carried to the opposite ones, 
and attached to them. Two turns of the intestines 
around the pegs are sufficient to prevent their 
slipping. When fixed to the pegs they must not 
be drawn tight ; as they would be subject to snap 
during the twisting, if sufficient play were not given 
to them for that operation. 

If any of the intestines should be found too short 
to reach the opposite side of the frame, they must 
be lengthened, by pieces cut off any others which 
may be too long; anM care must be taken to make 
the ligature near the last placed peg, to preserve i 
the cord of an equal size in its whole length ; as 
otherwise it would be false in its tone. > 

The frame being filled up in the manner we have 
described, two or three of the pegs, bearing one end. 
of the intestines, ore fixed to the spindles, if th^ 
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whitepaper in your hand, rub close the edges; 
when the paste is perfectly dry you may proceed 
with the painting. The artist in order to keep his 
colors separate should be prepared with a box, 
divided into a number of partitions. The crayons 
should be deposited according to the several gra- 
dations of lights. The box made use of shouhl be 
about a foot square with nine partitions. In the 
upper comer on the left hand, (supposing the box 
to be in the lap when he paints, which is the best 
position,) let him place the black and grey crayons ; 
in the second partition, the blues ; in the third the 
greens and browns ; in the first partition on the 
left hand of the second row, the carmines, lakes, 
vermillions, and all deep reds ; the jellows and 
orange in the middle, and the pearly tints next in 
the lowest row ; let the first partition contain a 
piece of fine linen rag, to wipe the crayons with 
while using them ; the second, all the pure lake 
and Vermillion tints ; and the other partitions may 
contain those tints which from their complex 
nature cannot be classed with any of the former. 

Directions for using the Crayons . — When the 
student paints immediately from the life, it will 
be most prudent to make a correct drawing of the 
outline on another paper the size of the picture he 
is going to paint, which he may trace by piercing 
the drawing with pin holes pretty close together. 
The paper intended to be used for the painting 
IT ust be laid upon a table, and some fine pouuded 
charcoal tied up in a piece of lawn ; rub over the 
perforated strokes which will give an exact outline. 

The student will find that the sitting posture, 
w itii the box of crayons on his lap, the most con- 
venient method for him to paint ; that part of the 
picture on which he is at work should be somewhat 
lower than his face, otherwise the arm will be 
fatigued. The windows ought to be darkened at 
least six feet from the ground, and the subject to be 
painted should be situated in such a maiiuer that 
the light should fall with every advantage on the 
face, avoiding too much shadow, which seldom has 
a good effect in portrait painting, especially if the 
face he paints has any degree of delicacy. The 
features of ibe face being carefully drawn with 
chalk, take a crayon of pure carmine, and carefully 
draw the nostril and edge of the nose ; next the 
shadow ; then with the faintest carmine tint, lay in 
the strongest light upon the nose and forehead, 
which must be executed broad ; then proceed 
gradually with the second tint and the succeeding 
ones, till he arrives at the shadows, which must be 
covered, brilliantly enriched with lake carmine, a 
little broken with brilliant green. 

This method will at first offensively strike the 
eye, from its crude appearance, but in finishing it 
will be a good foundation to produce a pleasing 
effect, colors being much more easily sullied when 
too bright than when the first coloring is dull ; the 
several pearly tints disceriiable in fine complexions 
must be made with blue verditer and white. When 
you begin the eyes, draw them with a crayon in- 
clined to the carmine tint. W hatever color the 
irises are of, lay them in brilliant, and at first not 
loaded with color, but executed lightljf ; no notice 
is to be taken of the pupil yet ; let the light of the 
eye incliue very much to a blue cast, cautiously 
avoiding a white staring appearance, (which when 
once introduced is seldom overcome.) preserving 
a broad shadow thrown on its U])j>er part by the 
eyelasn. 


A black and heavy tint is also to be voided in 
the eye-brows, it is therefore best toiexecute them 
like a broad glowing shadow at first ; on which in 
the finishing, the hairs of the brow ai-e to be 
painted, by which method the former tints will 
show themselves through, and produce a pleasing 
effect. Begin the lips with pure carmine and lake, 
and in the shadow use some carmine and black ; 
the strong vermillion tints should be laid on after- 
wards, from the corner of the mouth with carmine, 
brown and greens variously intermixed. If the 
hair is dark you should preserve much of the lake 
and deep carmine tints thereon ; after you have 
covered over, or dead colored the head, you must 
sweeten the whole together with the finger, or a 
stump. Beginning at the strongest light upon the 
forehead, be cautious not to smooth or sweeten it 
too often, as it will give it a thin and scanty effect; 
if you find it necessary you must replenish the 
picture with more color. When the head is tole- 
rably adorned, fhe back ground is to be begun, but 
in a different way; it is laid in vety thin and 
rubbed into the paper with a stump. Near the 
face the paper should be almost free from color, as 
by its thinness it will give both a soft and solid 
appearance; the above method being properly 
executed will give the appearance of a painting 
principally comj*osed of three colors, viz., carmine, 
black and white, which is the best preparation for 
producing a fine crayon picture. 

The next step is to complete the back ground 
and the hair, as the dust in painting these will fall 
on the face and injure it ; from thence proceed to 
the forehead finishing downwards. In painting 
over the forehead the last time, begin the highest 
light with the most faint vermillion tint. In the 
next shade succeeding the lightest, you must woik 
some light blue tints, composed of verditer and 
white, and sweetening them together with great 
caution ; some brilliant yellows may also be used, 
but sparingly, and towards the roots of the hair 
strong verditer tints mixed with greens will bo of 
service. Cooling crayons composed of black and 
white should succeed these, and melt into the hair 
beneath the eyes, the pleasing pearly tints are to 
be preserved. In finishing the cheeks let the pure 
lake clear them from any dust ; then with the lake 
may be intermixed the bright vermillion. The eye 
is the most difficult feature to execute in crayons. 
When you want a point to touch a small part with, 
break off a little of your crayon against the box 
which will produce a corner fit to work with in the 
minutest parts. 

The difficulty with respect to the nose is to pre- 
serve the lines distinct, and at the same time so 
artfully blended into the cheek as to express its 
projection, and yet no real line be perceptible. 
The shadow of the nose is generally the darkest 
in the face, carmine and bruwn ochre, carmine and 
black will compose it best. In finishing the lips, 
use strong vermillions, but with great caution. In 
coloring the neck, preserve the stem of a pearly 
hue, and the light nut so strong as on the chest : if 
any part of the breast appears, its transparency 
must also be expressed by pearly tints, but the 
upper part of the chest should be colored with 
beautiful vermillions delicately blended with the 
other. 

CHALK DRAWING. 

Charcoal is used for flightly sketching in the 
outUutui of figures in order to get the proportions 
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previooB to making a drawing in chalk. The beat 
charcoal for thia purpose is that of the willow ; it 
is cut into slips, and the strokes made with it may 
be easily rubbed out. 

Black chalk is a fossil substance resembling 
slaty coal, which is cut into slips for drawing. It 
is generally used in a port crayon ; it is much 
employed for drawing figures, and Is the best sub- 
stance for this purpose in making drawings from 
plaster figures, or from life. It is more gritty than 
black lead, but is of a deeper black, and has not 
the glossiness of the former ; it may be procured 
hard or soft — the best is of two kinds, the French 
and Italian. White chalk is used together with 
black, for laying on the light for mellowing and 
softening the shadows into each other. Stumps 
are used — they are pieces of soft leather or blue 
paper, rolled up quite tight and cut to a point. 
Middle tint paper is of a brownish, or grey color, 
which is used for drawing upon with black and 
white chalk. 

In dravfilig after a plaster figure the eye will 
easily discover the general light and shade ; the 
mass of light should be kept broad and be well 
attended to before the smaller parts are divided. 
The outline should be exceedingly faint in such 
parts as receive the light. The shadows may be 
laid on by drawing parallel curved lines according 
to the situation of the part, crossing them occa- 
sionally, and softening them in with more delicate 
lines when necessary. All the parts of a human 
figure are composed of curved surfaces, no straight 
hnes are ever admissible ; every line should have a 
graceful turn. Care should be taken that no lines 
ever cross each other at right angles, neither 
should the crossings be too oblique, as then they 
are confused ; a proper medium will be acquired 
by the study of good drawings, or prints. Rubbing 
the shadows in with a stump is a very expeditious 
way, and produces a fine effect, but it should be 
used with discretion, as it is better to execute the 
shadows in a clear and regular manner by soft lines. 


ON THE FLAME OF A CANDLE. 

On examining the fiame of a common candle, we 
find that it consists of three different portions ; the 
lowest part which is blue, the dark centre, and the 
main body of the light which is the brightest. 
The cause of these differences we shall proceed to 
explain, premising, however, that the flame of the 
candle is caused by the ignition of the carbon into 
which the wax or tallow is converted by the red hot 
wick. 

This carbon at the lowest part of the flame 
immediately meets with a current of fresh air, and 
is effectually burned, none escaping in an ignited 
state, which is the case higher up. That this is 
the true reason may be proved by supplying plenty 
of air to the upper part by means of a blowpipe, 
when that portion will become blue on account of 
the sudden and complete combustion of its carbon 
by the full supply of air. 

Higher up, however, through the greater quantity 
of carbon evolved, and the rarefaction of the 
atmosphere in its immediate neighbourhood by 
the heat, the supply of air is less ; and, conse- 
quently, the carbon is diffused and floats in an 
ignited state during combustion, and is not com- 
pletely burned, for a portion remains unconsumed 
in the shape of smoke or soot, as is seen by holding 


a piece of wire in the tipper part of the flame when 
it will soon be covered with soot, which is not 
the case when it is held in the blue portion, where 
all the carbon is immediately and completely con- 
sumed ; and as the air is most rarefied and heated 
at the top, (which is the cause of the pointed shape 
of the flame,) therefore at that part the carbon 
receives least air, and consequently most smoke is 
evolved. 

But in the interior of the flame the carbon can 
receive no air, whence it is unconsumed while 
there and forms the dark central part. This un- 
bumt vapour of carbon may be led away by means 
of a short tube, at the end of which it can be 
ignited, thus forming a second fiame, which if 
large enough might be treated in the same way, 
thus producing a third ; and satisfactorily demon- 
strating that the dark portion consists of *tlK} 
unburnt carbon. 

These then are the reasons of the various colors 
in the fiame ; at the lowest part the carbon is 
completely and suddenly burned, producing the 
blue fiame ; in the interior it is unconsumed 
forming a dark centre, and on the outside it floats) 
in a state of ignition during combustion, the supply I 
of air not being sufficient to produce complete 
combustion. 

From our knowledge of the construction, if we 
may so term it, of the fiame, w’e derive several 
practical advantages ; for we see that by intro- 
ducing a supply of air into the centre of the flame 
it would be consumed and the light increased. On 
this principle the Argand burner is formed, where 
the air rushes up the interior of the tubular wick ; 
thus the carbon gets more air and the light is 
increased. Yet the carbon is now entirely con- 
sumed and soot is formed, so that if we could draw 
more air to its support by any means, the smoke 
would cease and the light would be brighter. 
This we effect by the lamp glass, whic^' acts as a 
chimney, creating a swift ascent of iresh air, and 
yet by its transparency offering no impediment to 
the light. 

But if the wick be turned up too high, more 
carbon is evolved than can be consumed, and it 
therefore smokes, which is Wso the case where the 
air holes are stopped \ burnt wick, oil, &c. 

And, in conclusion, 07 greatly augmenting the 
supply of air by the blow-pipe, the heat and in- 
tensity of the flame is so much increased that weY 
are enabled to fuse glass, and even metals. 

COFFEE. 

The coffee shrub is a plant of the same family as 
madder, namely the rubiaces of Jussieu, and is 
arranged by Linne in his class Pentandria, and 
order Monogynia. There are several species of 
coffee : but the only one cultivated for use is the ) 
Coffea Arabica of modem botanists. It is a native j 
of the Upper Ethiopia, and grows about 14 or 20 
feet high : the branches come out in pairs, opposite 
each other, and crossing the pair of branches that , 
come out below and above them ; the leaves are / 
somewhat like those of the bay, but less dry and | 
thinner ; the flowers are white, and succeeded by 
a berry like a cherry, filled with a yellowish pulp, 
and two small horn-like beans, flat and grooved 
on one side, and convex on the other. 

It was a few years before 1500 that the infusion 
of these berries came into use as a drink, and it 
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machine contains several, and turned round several 
times ; passing the finger and thumb of the left 
hand frequently from one end of the cord to the 
other, beginning at the spindle. When all the 
cords have undergone this operation, and the pegs 
” are all replaced, the whole frame is placed in the 
sulphuring closet, with several others ; as it would 
aot be worth while to sulphur one at a time. 

The sulphuring closet is placed in a damp place 
surrounded as much with water as possible. An 
earthen vessel, containing the sulphur, is placed in 
it, with the frames ; the sulphur is then set on fire, 
and the closet well closed in every pari, to confine 
the fumes. When the cords have remained a 
sufficient time — which, of course, varies in some 
measure according to circumstances — the frames 
arc taken out, and placed on the refresher , and 
rubbed with a horse-hair cloth. This done, they 
are again placed in the frame, twisted anew, and 
returned to the sulphuring closet, to undergo the 
same process as before. If the state of the at- 
mosphere require it, the whole of these processes 
must be twice or thrice repeated; and they are 
then left to dry. 

When the cordis sufficiently dry, it is known 
by its not running up when a peg is taken out, and 
remaining stiff and straight, instead of flagging. If 
dry enough, they are i^ell oiled with good olive oil 
and coiled up into rings for sale. They become 
better by being kept some time. 

To make the fourth strings for violins, or any 
other sized cords, intended to be covered with metal- 
wire, the process is so well known, that it need not 
be here described. 

The whole success of these operations depends 
principally on the ability and experience of the 
workman in managing the different washings, 
stretchings and twisting, and in a judicious use of 
•the sulphur. When the cord is too m uch sulphured, 
it readily snaps ; and on the contrary, when it is 
' not enough so, it stretches too much, and never 
keeps in tune^ 

We may conclude, that there is no flxed rule yet 
adopted for the success of this branch of manufac- 
ture ; but we have much expectation that we shall 
aoon be able to succeed as well as the Italians. 


PATENT GELATINE ; 

AS PKEPARED BY MB. NELSON, THE PATENTEE. 

Many of our readers must have seen a beautiful 
article exhibited for sale in some of the London 
shops called ** Prepared Gelatine," and which is 
adapted for the making of jellies and soups—being 
nutritious, pure, and tasteless, until flavored 
According to the purpose for which it is intended. 
The method of manufacturing this excellent article, 
(for excellent it is ), is described as follows by the 
Patentee : — 

When the cuttings of skins, parchment, &c., 
have been freed from hair, flesh, and fat, an<l washed 
clean in cold water, I score the grain side of them 
to the depth of about an eighth part of an inch, in 
lines about an inch apart in order to facilitate the 
action of the alkali which I use, and to render such 
action more uniform. I then macerate them in a 
caustic solution of alkali at a temperature of about 
^ 60 degrees Fahrenheit, using for this purpose brick 
vats, or vessels lined with cement in the ordinary 
( manner, and these vats or vessels, which I call the 
j macerating vessels, must be cohered wnh lids ex- 


cluding the general atmosphere ; any vessel} which 
are not acted upon by the alkali may Ui>ed. 1 
thus macerate the cuttings until I can pass a fork 
or any other similar instrument through them with 
little resistance, and 1 generally And that they arc 
sufficiently macerated in about ten days. The alkali 
which 1 prefer for my solution is soda, and I pre- 
pare my solution in the ordinary method, using 
three parts of the common soda of commerce, with 
two parts of fresh-burnt lime to sixteen parts water, 
or any quantity of ftesh burnt lime sufficient to rpn« 
dcr the solution caustic may be used. When the pro- 
cess of maceration is sufficiently complete, as aheady 
pointed out, I remove the cuttings from the solution, 
put them in vessels similar to the macerating vessels, 
and which must also be covered with lime, exclud- 
ing the general atmosphere, I leave them in such 
vessels thus covered until they have become suffi- 
ciently soft. It will be ascertained whether they 
have become sufficiently soft by passing a fork or 
other similar instrument through them, and when 
they have become sufficiently soft, the fork or other 
instrument will pass easily through them. Whilst 
the cuttings are thus left to become soft, they must 
be kept at a temperature between 60 and 70 degrees 
Fdlmnhcit, and an they become sufficiently seft as 
above pointed out, 1 remove them, and I slice or 
split suck of the cuttings a? are materially thicker 
than the others, m order to bring them to the 
same, or nearly the same, thickness. I then put 
the cuttings into wooden cylinders, placed in water 
vessels fllled with clean cold water, but care must 
be taken not to put into any cylinder more than 
half the quantity which it is capable of containing. 
These cylinders, which I call washing cylinders, 
must be constructed in such manner as to allow 
water to pass freely through them, and they may 
be fitted in the water vessels in any convenient 
manner to allow of their revolving within such ves- 
sels. I secure the cuttinss within these cylinders 
and then I cause the cylinders to revolve slowly in the 
water, I have found cylinders of three feet in diame- 
ter a convenient size, and 1 cause these to revolve 
at a speed of about one revolution in a minute. 
Whilst the washing cylinders are thus revolving, 1 
cause a current of water to be kept up through eacli 
of the water vessels by means of an aperture at the 
bottom of the vessel at one end, and a pipe at the 
top of the opposite end, through which pipe clean 
cold water is continually supplied. 1 continue the 
cylinders revolving in a current of water, as I have 
described, until the alkali is sufficiently washed out 
of tho cuttings, and I generally And six or seven 
days sufficient for this washing, when I use cuttings 
of ordinary thickness ; but when I use cuttings 
which are thicker than these I continue the washing 
in proportion to the thickness of such cuttings. 
When the cuttings have hern thus washed 1 remove 
them from the washing cylinders and place them in 
a wooden closet, constructed in the ordinary method 
to prevent the escape of gas, and there expose them 
to the direct action of sulphurous acid gas produced 
by the combustion of sulphur within the closet, i 
continue the cuttings thus exposed to the direct 
action of this gas, until they have a slight excess of 
acid, and I ascertain whether they have an excess of 
acid by testing them with litmus paper in the ordinary 
manner. I then remove them from the closet and 
press them by any ordinary means to separate a‘< 
much water as possible ; and after they have been 
thus pressed I put them into glazed earthenware 
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vessels, or any other vessels which are not acted upon 
by acid. I call these vessels 8team*baths, and I ap> 
ply steam to them in the manner usually employed 
for heating' steam^baths, but any other convenient 
means of heating them may be used ; I thus bring 
the cuttings to a temperature of about 150° Fahr., 
and 1 keep them at this temperature ; by means of a 
suitable wooden intrument 1 stir or agitate them 
until they are almost entirely dissolved. The liquid 
thus formed is gelatine, and 1 separate it from the 
residiuum which remains undissolved by straining, 
and put it into vessels which I call settling vessels, 
and which are constructed in the same manner as the 
steam-baths. I heat these settling vessels in the 
manner which I have already pointed out for heat- 
ing the steam-baths. Whilst this liquid gelatine 
is in these settling vessels it should be kept at a tem- 
perature between 100 and 120° Fahr., and I allow 
it to remain undisturbed in the settling vessels, for 
the purpose of clearing it, until I consider the im- 
jmrities whicl\ it contains have sufficiently settled or 
subsided. 1 generally find nine hours sufficient fur 
this purpose, but if the impurities have not suffi- 
ciently settled or subsided in that time, I prefer to 
clear it by straining it through a w'oollen cloth. I 
remove the liquid gelatine from the settling vessels 
hy means of a syphon, but any other suitable means 
may be used for this purpose, and after it has been 
sufficiently cleared 1 pour it upon slabs, which 1 
call cooling-slabs, to the depth of about half an inch. 
'J'hese slabs may be of stone or marble, but they 
must have frames of some convenient material, at 
least half an inch in depth fitted to their edges, and 
care should be taken to place the slabs in cool situa- 
tions. I allow this gelatine to remain upon the 
slabs until it becomes cold and sets into a firm sub- 
stance, and I then cut it into pieces, and wash these in 
the washing cylinders and water vessels which I 
have already described, in the same manner as I 
liave already mentioned for that purpose in respect 
to the cutting, as 1 take them from the macerating 
vessels. This washing must be continued uutil the 
excess of acid is entirely, or nearly altogether re- 
moved from the gelatine, and 1 generally hiid that 
three days are sufficient for this purpose; but I 
ascertain whether the excess of acid has been re- 
moved by testing the gelatine with litmus paper in 
the ordinary manner. After the excess of acid has 
been removed, 1 take the gelatine from the cylin- 
ders and put it into the steam-baths, and then dis- 
solve it by applying heat to the baths in the man- 
ner which 1 have already pointed out for that pur- 
pose ; but it will be desirable to avoid raising the 
temperature of the gelatine above 85° Fahr. When 
the gelatine has been thus completely dissolved, 1 
pour it again upon the cooling slabs, as before, and 
1 allow it to remain until it becomes again cold, 
and sets into a firm substance. 1 then cut it into 
pieces and dry it upon netsby exposure to a current 
of cool dry air, when dried it is fit for use.” 

The gelatine of the second quality is prepared, 
without the aid of any alkaline solution, by steeping 
cuttings in a weak solution of sulphuric acid, or 
subjecting them to the direct action of sulphurous 
acid gas, until in either case they have imbibed ” an 
excess .of acid.” After this they are kept in wooden 
barrels for three weeks, at a temperature of about 
70°, and then put into a steam -bath and entirely i 
dissolved. A liquid gelatine is then obtained, which 
is treated in the same manner as the liquid gelatine 
mentioned in the process before described, until it 
is completely dried and fit for use. I 


MISCELLANIES. 

Tracing Paper* — Dissolve one ounce of powdered 
clear white rosin in 2 ounces of spirits of turpentin< 
— then add 30 drops of the essence of lemons ; shaki 
it well for a few minutes. With a clean painter’s 
tool, varnish a sheet of tissue paper with the com- 
pound ; hang it up to dry for 30 or 40 minutes f 
then give the other side a coat with the same fluiil 
The tissue paper so prepared is beautifully tran8p,<l 
rent, and it will keep its appearance for years. Thi 
chief disadvantage is that it is apt to stick to thd 
fingers when warm. Nut oil and Canada balsam] 
applied hot, is for this reason superior ; some persons' 
use nut oil only. | 

To make Spruce Beer. — Put four gallons of boil -1 
ing water into a tub or cask with four gallons of coh j 
water, by which you will get the proper degree o j 
heat; then add eight pounds of treacle, and two Oi,' 
three table spoonsful of the essence of spruce : sti ‘. 
these thoroughly well together, and add a quarter o^ 
a pint of good yeast. It is now to be kept in if 
temperate situation till the fermentation is somewhat 
abated, (which will be in about 48 hours), and theil 
bottled off, when in two days it wdll be ht for use. 

Color produced in Plate Glass by the Sun* 
Pays. — ” It is well known,” Mr. Faraday remarks, 
” that certain pieces of plate glass a«’quire by de- 
grees a purple tinge, and ultimately become of 
comparatively deep color. The change is known t 
be gradual, but yet so rapid, as easily to be observei 
in the course of two or three years. Much of tht 
plate glass which was put a few years back into some 
of the houses in Bridge Street, Black friars, though 
at first colorless, has now acquired a violet or purple 
color. Wishing to ascertain whether the sun’s rays| 
had any influence in producing this change, the fol-’* 
lowing experiment was made Three pieces of plate 
glass were selected, which were judged capable of 
exhibiting this change ; one of them was of a sligh't. 
violet tint, the other two purple or pinkish, but the 
tint scarcely perceptible except by booking at the 
edges. They were each broken in two pieces ; tlireej 
of the pieces were then wrapped up in paper, and set; 
aside in a dark place, and the corresponding pieces 
were exposed to air and sunshine. I’his was done 
in January, and in the middle of September they were 
examined. The pieces that were pat away from lighn 
seemed to have undergone no change; those thutf 
were exposed to the sunbeams had increased in color 
considerably ; the two paler the most, and that to 
such a degree, that it hardly would have been sup- 
posed they had once formed part of the same pieces 
of glass as those which had been set aside. Thus it 
appears that the sun’s rays can exert chemical powers 
even on such a compact body and permanent a com- 
pound as glass.” 


QUERIES. 

201 ^Wby does a piece of bread neutralize the eCTects of 

pungent mustard ? 

202— Why is it that light passing through a green woollen 

blind appears pink ^’—Answered on page 41 5. ^ 

203— Why do liquids applied to wood cause it to appear 
darker than before?— wi/wirercd on page 4U. 

204— What will destroy the peculiar smell of naphtha ?— 
Amwered on page 415- 

205— How is bread to be made without yeast J—AnswereO 

on pages 240 and 356. { 

206— What is the cause of some distilled spirits preseiitin 
a milky appearance when diluted with water? And by what 
nieaub is this to be prevented Answered on page 415. , 






MAGAZINE OF SCIENCE, 


to 


PRACTICAL MANAGEMENT OF BEES. 

Ix the practical management of bees, the formation 
and dae arrangement of the apiary is of some im- 
portance. The prime requisites are quiel and shelter 
from the extremes of heat and cold. Facing south- 
wards, the hives should be carefully screened from 
the north and north-east. A group of young trees, 
or a close-growing hedge, will answer the purpose 
well ; or advantage may be taken of a range of 
buildings, or a garden-wall. In availing ourselves, 
however, of the shelter of buildings, care must be 
taken to keep the hives at such a distance as to be 
clear of the rain -drops, and from the eddying winds 
caused by such a locality. A distance of not less 
than eight or ten feet should intervene between 
them and the screen ; and of this space the half- 
breadth next the hives should be laid with fine 
gravel, to absorb the moisture, and keep it free 
from weeds, grass, straws, &c. The space of 
ground between and in front of the hives, to the 
extent of at least three feet, should be covered in 
the same manner. 

Qinvt is essentially nec'*s.sary to their doing well, 
llees do not thrive in the near neighbourhood of in- 
cessant noise. The apiary, tlierefore, should be at 
a distanc.^ from smithies, mills, steam engines, &c., 
and also from such manuf.ictories as emit noisome 
smells. When circumslunces will admit of it, the 
apiary should be placed in \iew from the windows 
of the family sitting-room. This will save much of 
tlie trouble incurred in watching at swarming time, 
as well as give great<*r secniily from marauders. 
The hives should be elevated about fifu^en inches 
from the ground, on a sivqh post or pedestal, in 
preference to three or four, which is the usual 
number. Vermin are thus prevented by tlie pro- 
jecting edge of the floor- hoard from climbing over 
and reaching the entrance. It may be laid down as 
a good rule to have the b.ives placed as far from one 
another as the extent of the apiary will admit. 
When standing at intervals of only two or three 
fi'et, the bees are very apt to qua^el amongst them- 
selves. They sometimes mistake their own proper 
iloniiciles when too much crowded together, espe- 
cially when hurrying homewards in the working 
season, or hastening to escape a shower, and the 
mistake is attended with fatal consequences. In 
feeding a weak hive, a close neighbourhood is parti- 
cularly dangerous ; the smell of the syrup is quickly 
diilused over the whole colony, and pillage generally 
ensues. In swarming, too, when the newly-departed 
emigrants are discouraged by a sudden blast or 
change of atmosphere, and the queen hastens to 
return to her old abode, her ignorance of the lo- 
cality (she having, if a young queen, never been 
abroad before) renders her very apt to mistake and 
enter a hive where she is by no means welcome, and 
the swarm following her, a bloody conflict takes 
})lace. 

When the apiary is situated in a garden, there 
will be no want of bushes and low'-growing shrubs 
on which the bees may alight when swarming. But 
when it is located on a lawn or smooth level, the 
swarm is extremely apt to fly off altogether, or to 
take up its station on .some liigh tree in the vicinity, 
from which it is difficult to dislodge it. A few 
ever-green shrubs growing in front of the hives, and 
at a few yards distance, wdll prevent this. Or if 
such an arrangement be, from particular circum- 
stances, not expedient, the evil may be so far reme- 
J!ied by sticking into the ground, near the apiary, 


some branches of trees, retaining their foliage, about 
the period when swarming may be expected. 

Water is essential to the operation of these 
insects during spring and summer ; a shallow 
pebbly stream in the vicinity will, therefore, be 
most advantageous, where they can drink without 
danger of drowning. Its absence should be sup- 
plied by artificial means ; and a shallow vessel of 
water placed in a secluded and quiet quarter of the 
apiary, having a few smooth stones thrown into it, 
of a size to project above the surface, and afford 
footing to the drinkers, will answer the end. The 
neighbourhood of large sheets of water, however, 
or of broad rivers, is injurious ; the little foragers, 
in crossing during high winds or dashing rains, 
perish by hundreds in a single day. 

Covered apiaries, or bee-houses, are common in 
England, and are, sometimes, though rarely, met 
with in Scotland ; they have their advantages, hut 
are not without serious draw^backs. They afford 
shelter from the extremes of heat and cold, and, 
W’lien properly constructed, are also a complete 
protection from thieves. But when the number of 
hives is great, the expense of such structures is so 
considerable as to preclude entirely their being 
brought into common use. Besides, their confined 
limits render it necessary to place the hives quite 
close to one another — an arrangement which we have 
already noticed as a great evil. And, finally, in 
operating experimentally on any particular hive, the 
whole colony is apt to take the alarm, and to cause 
a deg»*f*e of confusion most inconvenient to the 
operator. 

A good thick coat of oat or rye-straw, if the 
hives be of that material, or if of timber, a well- 
seasoned and painted surtout of fir-plank, three- 
fourths of an inch in thickness, resting on the 
floor-board, and having a vacant space of an inch 
between it and the hive, will be quite sufficient 
security against the extremes of heat and cold, 
while rain may he warded off by thatching the hive, 
as is .shown in Fig. 5. 

Hives arc found of almost all shapes and sizes, 
and of various materials — circumstances influenced 
sometimes by convenience, but oftener by the taste 
and fancy of the owners. In France, particularly, 
where the culture of the bee has been much at- 
tended to, the variety of hives is very great ; but 
with few exceptions, they appear to be remarkably 
deficient in .simplicity. 

Straw Hives, of the common bell-shape, with all 
their imperfections, will continue in use, because 
they are easily made, and cost little — because the 
handling of them requiresbut little skill — and because, 
as long as the suffocating system is persisted in, they 
answer the purpose well enough. It would be de- 
sirable, however, that more pains were bestowed on 
their form. To concentrate the heat — to retain it, 
and thus to accelerate the hatching of the brood, on 
which so much depends, no shape is so well adapted 
as the globular. We would therefore recommend 
straw hives to be made in the form of a globe, 
having the third of its diameter cut away. (See 
Fig. 1.) Two rods or sticks of three-fourths of an 
inch in thickness, forced through the hive at right 
angles to a line drawn from the entrance, and about 
an inch higher up than the centre, will be suflicieut 
to support the combs. 

WildmarCs Storied Straw Hive , — This is pre- 
ferred by many to wooden hives on the same plan, 
from the persuasion that straw is a preferable ma- 
terial. It consists of two or more stoiies, each 
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sever, inches in height, and ten inches in diameter. 
In the upper row of straw, there is a hoop of about 
haif an inch in breadth, to which are fastened six or 
seven wooden spars, each one-fourth of an inch 
thick, and one inch and a quarter broad, and half 
an inch apart from each other. To these bars the 
bees fix their combs. 

In order to give greater steadiness to the combs, 
and prevent their being broken or deranged when 
the hive is moved, a rod is run through the middie 
of it, in a direction across the bars, or at right 
angles with them. A flat cover of straw, worked 
of the same thickness as the hive, and twelve indies 
in diameter, is applied to the uppermost story, 
** made fast to the hive with a packing-needle and 
thread/* and carefully luted. Before it is put on, a 
piece of clean paper, of the size of the top of the 
hive, should be laid over the bars, the design of 
which is to prevent the bees w’orking in the inter- 
vening spaces. (See Fig. 2.) 

Grecian Hive . — This has long been in use in the 
Greek Islands, and is sometimes called the Candiote 
Hive. It is in the form of a flower-pot, open at 
the top, and provided with a flat cover in the same 
manner as the hive last described. As in this last, 
also, a certain number of bars are fastened to the 
uppermost roll of straw', each designed for the 
foundation of a comb ; and when prepared for use, 
the cover is laid above these bars, fixed at the edges 
by wooden pins, or sew’ed with pack-thread, and 
having the joining carefully plastered with clay. 
(See Fig 4.) This hive aflbids considerable facilities 
for forcing the bees to w'ork in wax. It is only 
necessary to remove one or two of the combs, 
and the bees will immediately commence filling up 
the vacancies. In this way, a portion of their 
honied stores may be abstracted without difficulty, 
and without having recourse to the barbarous practice 
of suffocation. It affords also the means of making 
artificial swarms. It will be observed, that in con- 
sequence of the diameter of the hive gradually 
diminishing towards the bottom, rods inserted 
through the body of the hive are rciuhTed unneces- 
sary, the wedge-like form of the <!ombs serving 
sufficiently to support them. “ The hives," says 
Wheeler, in his Journey into Greece, “ are made 
of willows or osiers, fashioned like our common 
dust-baskets, wide at top, and narrow at the bottom, 
and plastered with clay or loam within and without. 
The tops are covered with broad flat sticks, w'hich 
are also plastered over w'ith clay ; and to secure 
them from the weather, they cover them with a tuft 
of straw as we do. Along each of these sticks, the 
bees fasten their combs ; so that a comb may be 
taken out whole, and with the greatest ease ima- 
ginable. To increase them in spring-time (that is, 
to make artificial swarms) they divide them, first 
separating the sticks on which the combs and bees 
are fastened from one another with a knife ; so 
taking out the first comb and bees together on each 
side, they put them into another basket in the same 
order as they were taken out, until they have equally 
divided them. After this, when they are both again j 
accommodated with sticks and plaster, they set the 
new basket in place of the old one, and the old one 
in some new place. And all this they do in the 
middle of the day, at such time as the greatest part 
of the bees are abroad, who at their coming home, 
without much difficulty, by this means, divide 
themselves equally. In August, they take their 
houey, which they do in the day-time ^so, the bees 
being thereby, say they, disturbed the least; be- i 


ginning at the outside, and so takinjr nwny, until 
they have left only such a quantity of coinl)s in ihe 
middle as they judge will be sufli* ient *^0 maintaiii 
the bees in winter ; sweeping those bees ihat are on 
the combs into the basket again, and covering tlieiu 
anew with sticks and plaster." 

Jiee^BoJces. — The respective merits of straw-hh'en 
and bee-boxes have often been made the subjeet of 
discussion. Certainly those of straw have a de- 
cided superiority over those of wood, In respect to 
their capability of maintaining an equable tem- 
perature, from the non-conducting (pinlity of the 
material of which the former are constru(!ted. The 
latter are more easily kept clean — they furnish 
better means of defence against vermin — they are n 
great deal more durable, and afford a much greater 
facility for operating experimentally, and studying 
the nature of their interesting inmates. And what 
is always of importance in matter of • "ral c' Oiiomy, 
their cost, at least as regards the s.iopi r kinds, is 
very little more than that of the straw ; and if 
we take their durability into account.wit is actually 
less. But the nature of the material of v\ Inch th y 
are made, rendering them 'rasily affeci* d bj varia- 
tions of the t'Xternal temperature, fui iiuucs an im- 
portant and well-founded objection ; for notwith- 
standing all the precautions used, no practicable or 
manageable ihw'kness of material, nor wrajipings of 
straw ropes and straw covers, have been found 
effectual in remedying this defect. Therefore, those 
who cultivate bees for the sake of their produce 
only, and who have no particular desire to study 
minutely their natural history, or to witness their 
proceedings in the interior of their dwellings, will 
do well to adhere to hives of straw. There is a 
greater variety of form and structure in the wooden 
hives, than in those of straw ; but the storied kinds, 
of various dimensions, are most generally used. It 
is quite immaterial of what shape these boxes are, 
provided the safety of the bees, and the conve- 
nience of inspecting their operations and taking 
their honey, be at all times regarded in their con- 
struction. So, also, to describe even a smiill part 
of what are found so varied, would be at best im- 
perfect and uriE.stisfactory. 1'hey may be made of a 
single box, as represented in Fig. 4, or consist of a 
greater number united as in Fig. 0. Though to the 
latter construction, is the same objection as that 
made to the too close apjiroxiination of hives of any 
kind. Some part of a wooden hive should at all 
times consist of a glass window, covered, however, 
on the outside with a shutter ; the use of this 
window ib to enable the master to inspect the inside 
of the hive, that he may judge of its state, as to its 
fulness, and the health, activity, and swarming of its 
inmates. 

RESEARCHES ON CHARCOAL. 

BY M. CHEUVRKUSSK. 

Men of science, both ancient and modern, have 
published a great number of works on the pro- 
perties of charcoal, and notwithstanding the extent 
of their researches, the most of their labours are 
incomplete. 

In considering charcoal with respect to electricity, 
they have remarked that some charcoals give a free 
passage to that fluid, while others refuse to transmit 
it ; but they have not analysed the circumstances of 
this phenomenon. 

On the other hand, charcoals have been regarded 
in general as bad conductors of caloric ; never- 
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theless, experience shows that that thare is a g:ieat 
difference between them in this nsspect. 

If the labours undertaken on the livgrometric 
properties of charcoal are ' iLamincd. it will be seen 
that they have not been pursued. 

The combustibility * » irr » »l has been studied ; 
but the results pre* .teu ’^ ave much to be desired. 
The state of iuj* erfert on in which our knowledge 
of chare /al fovn i, nt present, has led me to 
Euhmti the projit rties of this eombustible body to a 
new exMinii- o>n. 

Cb »»■ .1 may hi found in two states relative to 

il 3 fh. uity of conducting electricity ; the same takes 
] t ire with regard to its power of conducting caloric, 
and the same sort which conducts electricity likewise 
conducts caloric. 

Finally, charcoal from the same piece of wood 
will be found more or less combustible, according 
to its state of carbonisation. 

Carbonization. — If two pieces of wood, produced 
by the same branch, be taken and submitted to dis- 
tillation in a^ietort of stone-ware or porcelain, until 
no more vapours pass off, two pieces of charcoal 
will be produced of the same nature, and in the 
same state of carbonization. 

If, after this first carbonization, one of the pieces 
of charcoal be replaced in the retort, and be heated 
to redness, from these two operations two pieces of 
charcoal will be obtained, which will possess very 
different properties. 

All sorts of light and heavy wood that could be 
procured, both native and foreign, submitted to 
these two distillations, have given charcoals which 
presented the same differences. 

Charcoals from animal substances, produced by a 
first distillation, could not be made to change their 
state but by a violent degree of fire. 

To change the property of vegetable charcoal, it 
was sufficient to make tlie fire red ; the method of 
applying the heat is indifferent. Whether the ope- 
ration is performed in close vessels, or in the open 
air, the result is the same. If it is effected by igni- 
tion, the mode of extinction is equally indifferent. 

In general, charcoal may be found in two op- 
posite states, resulting from the intensity of the heat 
which has been applied to them during their pre- 
paration. 

Conductibility for Electricity. — It has been long 
since remarked, that among charcoals some had the 
property of transmitting the electric fluid, but the 
study of the circumstances which accompanied this 
faculty has been neglected. 

In the experiments wdiich I am going to recite, 
all the charcoals in their first state of carbonization, 
and which are newly prepared or dried, do not 
conduct electricity, and they do not become con- 
ductors but when they have undergone the action of 
a strong fire. 

A fact whic'h it is important to notice is, that the 
cliarcoal wdiieh is not a conductor does not developc 
electricity by its contact with zinc or iron, and 
when it is a conductor, it produces electricity by 
this contact. 

The conducting property of a charcoal for elec- 
tricity may therefore be varied by the contact of 
zinc or of iron ; and this simple method is even pre- 
ferable to others, since, if the non-conducting char- 
coals are humid, they transmit electricity; wherefore 
the application of one of these two metals, and 
principally of zinc, will he the method which we 
will use to ascertain the state of conductibility of a 
charcoal for electricity. 


If charcoal which is to be examined is in a stati* 
of powder, it may be made into a paste with gum 
water and a tablet may be obtained which may be 
tned with facility. The only precaution to be taken 
is, not to add more of the mucilage than is neces- 
sary for making the paste. 

To a charcoal in the first state of carbonization, 
the faculty of conducting the electric fluid at one of 
its points may be given, by making this point red- 
hot. This experiment is easily performed by heating 
a small cylinder of charcoal at the flame of a candle; 
when it becomes red, it is to be dipped in water. If 
it is then tried, it will be perceived to have become 
a conductor of electi icity. 

The best conducting charcoals which I have as 
yet been able to meet wdth, are those which have 
escaped combustion during the reduction of ore in 
the high furnace, and which are drawn out along 
with the slag. 

From these results we may range all these char- 
coals into two great classes — charcoals that are 
conductors of electricity, and charcoals which are 
non-conductors. 

Conductibility for Caloric, — Nothing has yet been 
published on the conductibilty of caloric ; and this 
combustible body having been known to present the 
greatest resistance to this fluid, has been named a 
bad conductor. This error has arisen from its 
, having been believed that charcoal only existed in 
one state ; but the experiments which follow prove 
I that some charcoals refuse to conduct caloric, while 
others transmit it with sufficient facility ; and it is 
extremely remarkable, that the charcoals which are 
conductors of electricity are also equally conductors 
of caloric. 

If a piece of charcoal be chosen without cracks, 
and without knots, of a cylindrical form, about 
three lines in diameter, in the first state of carboni- 
zation, and that one of its extremities be exposed to 
the flame of a candle, the heated part will enter into 
combustion, and the propagation of the heat will 
not be sensibly extended beyond the*part immersed 
in the flame. 

If the same operation is repeated with a cylinder 
of charcoal, taken from the same wood, in the 
second state, and consequently a conductor of elec- 
tricity, the effects which will be observed will be 
different : the caloric will be immediately trans- 
mitted from one end of it to the other, and the 
sensation of heat will become so great that fingers 
of any delicacy would be unable to hold the charcoal 
in the experiment. The extremity placed in the 
flame will moreover be observed to grow red, and 
not to bum in so decided a manner as in the first 
case. 

The theory had before pointed out that the effects 
observed should thus take place : in the first expe- 
riment the accumulation of the caloric increased the 
ignition ; and in the second, its transmission op- 
posed the inflammation. 

These simple experiments may show the difference 
of conductibility between the two sorts of charcoal ; 
but as they do not seem sufiident for naturalists 
accustomed to the most scrupulous researches, I 
have made use of the little apparatus which I am 
going to describe. 

To make this experiment, a vessel of earthenware 
or of wood may be used, the sides of which are of 
equal thickness. These sides should be pierced with 
two holes, from 0.015 metre to 0.020 in diameter, 
for the reception of two charcoals of the same 
dimensions, the length of which should be ezaotlj 
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tqaal, and which should only differ m their state of 
carbonization 

The external extremity of each of these charcoals 
should be hollowed, to receive the bulb of a ther- 
mometer, which should be kept m contact with it, 
and shoidd be supported in a horizontal position 
The vessel should then be filled with mercury, the 
temperature of which should be near ebullition 

The result of this disposition must be, that the 
two charcoals would be m the same circumstances, 
since their interior extremities are exposed to the 
same source of caloric. 

In one of the experiments made with this appa- 
ratus, on employing two charcoals of poplar, one 
in the first state of carbonization, and the other in 
the second , and on using two thermometers marking 
20^ (Reaumur) before the operation, I observed 
that the thermometer applied to charcoal in the 
second state, rose rapidly from the instant that the 
vessel was filled with mercury whilst the other was 
stationarv, and that a few instants afterwards it indi- 
cated 38 , that of the charcoal m the first state of 
carbonization being still at 23°, that is to say 15° 
below the first 

The thermometer, lodged on the charcoal in the 
second state of carboniz ition, ariived to its maxi 
mum of 40°, while the other, after a long interval 
of time, did not rise beyond 25° 

This last experiment leaves no doubt respecting 
the difference of conductibility of the two charcoals 
for caloric, and it proves be^^ides, that the charcoals 
which are conductors of electncity, are equally con- 
ductors of caloric 

Density —It is known that the specific gravity of 
charcoals in general arises according to the density 
of the wood from which they are made , but in the 
course of my experiments I have always remarked, 
that those of equal weight in the first state of car 
bonization had constantly a greater bulk than those 
m the second state, that is to say, which had been 
prepared in the pontrary circumstances 
To veiify this first perception, I examined the 
density of charcoal of black alder m their two 
states To effect this design, I weighed equal vo- 
lumes of the charcoals, divided to the same thick- 
ness, and in the two states of cat bonification already 
recited, and found that the density of the charcoal 
of black alder, in the first state of carbonization, is 
to that of the charcoal of the same wood in the 
second state, as 4 is to 3 

I then took charcoals of the extreme limits of 
density afforded by those in my possession, that is 
to say, poplar and guaiacum , the woods of which 
had for their respective densities 0 3042 and 1 3132 , 
but instead of weighing them after I had pulverized 
them, as in the first case, I took their weight in air 
and m water, in determming the quantity that they 
absorbed of the latter, and I then obtained the 
following results — 

Charcoal of poplar— Ist carbonization 0 12372 
2d carbonization 0 18741 
Charcoal of guaiacum— Ist carbonization 0 68178 
2d carbonization 0 84829 
From this table the consequence may be drawn, 
that of light wood, that of poplar for example, the 
charcoal in the first state of carbonization has a 
density two-thirds of that of charcoal m the second 
state of carbonization , whilst for the more compact 
woods such as that of guaiacum, the density of the 
charcoal m the first state is a httle above three- 
fourths of that of the charcoal in the second state. | 
These experiments prove, moreover, that charcoals i 


prepared from the same wood may be, with regard 
to their density distinguished into two classes, and 
that tiie most dense charcoals are those which are 
conductors of electncity and of caloric 

THE MYRIAMOSCOPE. 

Is a modification of that well-known instrument, 
the Kaleidoscope Although the latter produces the 
most beautiful patterns imaginable, yet on the 
slightest shake (which can hardly be avoided), its 
reflections vanish in a moment, never more to be 
seen, to the great mortification of the artist who 
may be endeavouring to copv its Protean shapes, 
and the instrument in its present state is little better 
than an optical toy If some means could be 
adopted to throw its beautiful figures on a screen, 
after the manner of a magic Ian thorn, it would then 
furnish designs, ad infinitum, of the greatest use to 
carpet manufacturers, &c This is accomplished by 
the mynamoscope, which is thus constructed — 
Procure two pieces of looking glass of the same 
size, A A, join them together as at B, with a strip 
of leather, which will act as a hinge, so that the 
mirrors may be put to any angle required Place 
two rollers beneath on which affix a piece of calico, 
D, which may rolled off one and on to the other 
by means of two knobs or other contrivance On 
the calico paste oinaments of vauous descriptions 
those beautiful borders and flowers furnished by 
paper-hangers are very suitable It is evident that 
whatever objects may come m contact with the 
mirror, will according to their inclination form the 
most beautiful d( signs A small fragment of an 
ornament will form a centre piece, and a part by 
reflection will produce a whole 



The mirrors should be so adapted that they may 
be put to any degree of inclination, by means of 
two small strips of wood affixed to them and 
r^hing through the sides of the box The top of 
the box may be m part covered with a piece of 
muslin, or some semi transparent substance, in 
ordei to admit the light, and an aperture should be 
made m the box to receive the objects. 


LITHOGRAPHY. 

L1TR00RA.PRY 18 founded on mutual and chf > m i ca l 
affinities, which hitherto bad never been apphed to 
the art of engravmg The dishke which water has 
for all fat bodies, and the affini^ which all compact 
calcareous stones have both for water and greasy 
substances, are the bases on which rests this highly 
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interesting art. The art of lithography may be 
divided into two parts 1. The execution of the 
drawing , 2 The pnnting The former requires 
but little practice » as any person who understands 
drawing may meet with succes , the Utter is filled 
with difficulties 

The first part consists m drawing on a stone 
(which has been previously made perfectly level and 
smooth) with an ink or chalk composed of greasy 
materials, in the same way one would execute a 
drawing on paper with ink or common chalk the 
second consists in taking the stone, as received 
from the draftsman’s hands, and obtaining impres> 
sions from it, as one would from a copper plate 
To obtain these impressions, the lithographic printer 
wets the whole surface of the stone , but as the 
greasy chalk, which constitutes the drawing, has a 
natural aversion for water, those parts of the stone 
alone which are not covered with the chalk imbibe 
It. The printer, while the stone is still wet, passes 
a thick and greasy ink over its whole surface, and the 
greasy liiies^ of the drawing receive the ink, while 
the wet surface of the stone refuses to take it a 
sheet of paper is now strongly pressed on the stone, 
which, receiving the printing ink that has been ap- 
plied to the drawing, gives a reversed fac-simile 
of the original one the stone is wetted afresh, 
again charged with ink, and thus a senes of impres- 
sions are obtained 

In the above description consists the Whole art of 
lithography 

The same result is obtained as in printing from 
a copper plate, but by different means the process 
of engraving is entirely mechanical, that of litho- 
graphy entirely chemical 

( ompositton of Ink — This has been prepared 
with grease, mixed with essence of turpentine, and 
with resins dissolved in spirits of wine the pre- 
ference 18 , however, gnen to greasy and resinous 
substances, combined with alkalies Amongst the 
numberless recipes for making lithographic uik, the 
following appears to be one of the best 

Tallow candle, 2 ounces 

White wax, 2 ounces. 

Shell lac, 2 ounces. 

Common soap, 2 ounces. 

Lamp-black. 

Soap 18 the only one of the above components of 
which the proportion must never vary , it is des- 
tined, by the alkali which it contams, to render the 
other ingredients soluble in water. 

It IS necessary, m order to mix the above ingre- 
dients, to have an iron saucepan, with a cover that 
closes hermetically The wax and the tallow must 
be put in, and heated until they catch fire , while 
they are burning, the soap (which has been pre- 
viously cut into small bits) must be thrown in 
separately, and stirred the whole time , but a new 
piece must not be thrown in before the former are 
melted The whole of the soap being dissolved, 
they are allowed to bum until reduced to the 
volume they had before the soap was put in great 
care, however, must be taken not to burn it too 
much The shell-lac is now added, and the flame 
extinguished, if it has been possible to keep it 
lighted dunng the whole operation, as it is often 
necessary to extinguish it in the beginning, and take 
the saucepan off the fire, to binder the contents 
from boiling over The flame being once put out, 
if all the substances are not completely melted, 
they must be dissolved by simple ebullition 


A small quantity may now be put on a cold plate ; 
If it works between the fingers like wax, it must be 
burnt a httle more , but if, after it is quite cold, it 
IS broken in two, and the bits will not join on being 
pressed with the fingers, about a dram of soap 
must be added to the mass in the saucepan, and, 
the moment it is dissolved, the flame put out 

If, when cold, a piece of this ink is dissolved 
with water in a saucer, by rubbing, as one would 
Indian ink , although at first it appears but httle 
inclined to dissolve, it will at last unite with the 
water, and form a greyish and slimy liquor. 

The mk brought to this state of perfection, put 
the saucepan upon a slow fire, and add some tine 
lamp-black it will now be observed, that the 
more black there is put in, the more soluble in 
water the ink will be Too much black, however, 
would spoil it , enough only is sufficient to make it 
black, instead of the light brown or greyish color 
which It had before the black was put in 

The ink is at length perfect , and may either be 
cast in paper cylmders, similar to cartridges, or on 
a slab of marble (previously rubbed with soap) , 
and, when it begins to cool, compressed by another 
piece ot marble or stone laid upon it , it is lastly 
cut into square bits, like Indian ink. This com- 
position IS of the highest importance to ensure th’e 
success of the drawings executed in ink It must 
be similar to Indian ink, from whu h it differs only 
in weight and hardness, but of which it must have 
the fracture, the brilliant appearance, and solubility 
in water In cise the manipulation has not been 
completely successful, the following are the means 
of correction — 

To Remedy Defects of the Ink — The mk is not 
soluble — Add soap 

It IS soft, and attaches itself to the fingers — 
Burn it more 

Some time after dissolving it in water, it becomes 
thick and slimy, and requires a continual addition 
of watei in order to be enabled to draw with it — 
This IS the defect of almost all inks , it proceeds 
from its being insufficiently burned — Burn it more 

The ink is not compac t and is full of bubbles — 
It has bet n cast too hot on the marble slab — Cast 
it again when it is less hot, and lay a heavier stone 
over it 

The ink has no tenacity it seems composed of 
scorias — Both these defects proceed either trom its 
being too much burnt or from its containing too 
much black , in either case, add equal portions oi 
wax and soap, and melt on a slow fire 

In all this manipulation, it is sufficient to have 
been mformed of the qualities requisite to constitute 
good ink, and that the reader should remember 
that, unless the contents of the saucepan be burnt 
to a coal, the composition cannot be spoiled , and 
that it IS sufficient to add more or less wax and 
soap, or burn more or less, according to the judg- 
ment of the person, and the state of the ink, to be 
sure of ultimate success 

Composition of Lithographic Chalk — Chalk, to 
be of a good quality, must be firm, without being 
hard, and must attach itself to the stone without 
clogging The cuttings of the chalk must form 
themselves into spirals, like wood shavings, and the 
texture must be close and homogeneous, hke that 
of wax 

The composition of chalk is still more arbitrary 
than that of mk more or less soap, wax, or tallow, 
may be added at pleasure, as more or less calcina- 
tion may render these different proportions of little 
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importance , and» as the effect of the calcination In 
a given time vanes, according to the intensity of 
the flame, it is preferable to indicate, as we have 
done for the ink, the different defects that chalk 
may have, and the remedy The reader may easily 
imagine that it is impossible to give certain rules 
for making chalk, when he is assured that it is very 
difficult, even with great practice, to make twice 
following the same chalk there is always some 
light difference 

Chalks have been made with bitumen and mastics, 
but they were friable, and did not adhere to the 
stone , an addition of wax was found necessary to 
bind the ingredients together It must be con< 
fiiised, however, that the chalk hitherto employed 
in lithography is far from bemg perfect , it generally 
has the defect of being too soft in summer It is 
very important to keep the chalk in bottles with 
glass stoppers, as the least damp alters the nature 
of it 

Common soap, 1 ounce and a half. 

Tallow, 2 ounces 

White wax, 2 ounces and a half 

Shell lac, 1 ounce 

The manipulation of the chalk is in every respect 
similar to that of the ink, with the only difference 
that a few drams of wax (instead of the bits of 
soap) are thrown in, at the end of the operation. 
The burning must b^ stopped as soon as the chalk, 
when quite cold, breaks with a sharp and clean 
fracture, and resists strong’y the pressure of the 
fingers Less black is put in the chalk than m the 
ink , it IS quite sufficient that the chalk should mark 
easily on the stone 

If the chalk is too soft, it must be burnt again , 
if too buttle, a little more wax must be added , if 
filled uith bubbles, it must be cast hot on a marble 
slab, ground with a muller, and melted again with 
a gentle heat , lastly, it must be cast in a mould, in 
which It must be strongly pressed , for the heat 
of the Are exnands considerably the composition, 
and, were not this precaution taken, it might still 
be Ailed with pores which would destroy its com- 
pactness 

If a mould cannot be procured, the chalk may be 
cast in a small linen bag, previously hned with 
some paper well rubbed with soap , it must then be 
well pressed with a weight or stone placed over it 
The chalk must be taken out of the bag before it is 
quite cold, and cut in bits of a proper shape, either 
with a mould or knife and ruler. 

C Continued on page 109 J 


ACTION OF WATER ON MELTED GLASS 

Mr Farkes, in his Essavs, had adverted to some 
appearances produced by water flung upon glass 
when in the furnace, which appear extremely 
strange, although they were related to him by the 
most undisputed authorities 

If a small quantity, even a pint of water, were to 
b( thrown into a crucible of glass in a melted, or 
rather melting state, while the scum or sandiver is 
upon its surface, the water would be converted in- 
stantly into steam, so that an explosion would take 
place , and if the quantity of water were more con- 
siderable, the furnace would probably be blown 
down 

But when the sandiver has been scummed off, 
and the glass is in quiet fusion, if water is thrown 
on it, the globules dance upon the surface of the 


I melted glass, for a considerable time, like so many 
globules of quicksilver upon a drum-head wihle the 
drummer is beating it 

There is, however, a similar appearance to this 
that takes place in iron, for water evaporates 
sooner from a plate of iron that is heated to redness 
only, than from a plate that has been brought to a 
welding heat, or very nearly to a heat necessary to 
melt it 

But m the manufacture of black bottles, it fre- 
quently happens that while the workmen are em- 
ployed in moulding and blowing the bottles, the 
glass, or metal, as it is called, becomes too cold to 
work, so that they And it necessary to desire the 
Aremen to throw in coal and increase the heat 

This, however carefully it may be done, will 
sometimes produce so much dust that the surface of 
the glass becomes covered with coal-dust When 
this accident occurs, it occasions such a motion 
within the melting pot, that the glass appears as if 
it were actually boiling , and if the metal was used 
in that state, every bottle would lie speckled 
throughout and full of air bubbles 

Now, as it would be very inconvenient to wait 
for the whole of this coaly dust to be consumed by 
the Are , and besides, it might occasion the glass Co 
boil over the edji^es of the melting, the workmen 
have to discover an easy and effectual remedy for 
this accident and this remedy is no other than 
common water 

Whenever this circumstance takes place, the 
workmen throw a little water into each of the 
melting pots This water has the effect not only ot 
stilling the boiling of the glass immediately, but it 
also renders the melted metal as smooth and pure 
as before 

Mr Parkes considers this curious and almost in- 
stantaneous effect, as piobably owing to the water 
becoming decomposed, and affording its oxygen to 
the coal dust, and thus converting it into caibonic 
acid gas, which immediately escapes, and is dissa 
pated m the atmosphere 


COLORS FOR PAINTING ON VELVET, 
SATIN, SILK, Sec 

Meru/rum —Dissolve three or four pieces of gum 
tragacanth in a teacup full of hot water — strain, 
and add a little of this to the colors, when you 
lighten them for a Arst coat or ground work, offier- 
wise the colors will run 

Orange — Pour one ounce of distilled vinegar on 
a small quantity of hay saffion When the color 
18 extracted, pour it off clear — add gum water 
when used This color does not keep brilliant 
more than ten days in its liquid state, thereibre 
make only a little at a time 

Golden Yellow — Turmenc root one ounce, gam- 
boge one drachm, rectiAed spints of wine, one 
ounce and a half-digest in a warm situation for 
three or foui days, then strain it 

Leaf Yellow — French berries bruised one ounce, 
water three ounces — boil over a slow Are, until re- 
duced to one ounce and a half A few minutes 
before it is removed from the Are, add one drachm 
of Anely powdered alum When cold, strain and 
bottle It 

Scarlet — Mix as much of the orange color with 
the pink saucer as may be necessary to produce a 
nch scarlet 
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Rose — may be made to any shade, adding more 
or less lemon-juice to the pink saucer, a diluted 
solution of citnc acid m water will answer the same 
purpose. 

Cnm^on.—Lay a coat of pink saucer, very deep, 
on your intended crimbon flowers, and afterwards a 
coat of carmine. 

Carmine Liquid — Carmine ten grains, liquid 
ammonia ten drops, distilled water one ounce — 
fahdke frequently, it is fit for use in twenty minutes 

Dark Purple, — Liquid archil half an ounce, 
twenty drops saturated solution of pearlash, and 
five grams of powdered alum — shake the ingre- 
dients well together in a bottle. 

Light Purple, — Decoction of logwood half an 
ounce, powdered alum five grams — mixed 

Lilac, — Same as purple, but made much lighter 
with gum-water. 

Bi own, — Veij the tints by adding either black, 
carmine orange, or leaf-yellow An infusion of 
Spanish bquorice, or tobacco, makes an excellent 
brown. 

DraJi, — Mix a small quantity of Indian ink, with 
leaf-yellow. 

Grey, — Indian ink and blue, diluted with gum- 
water. 

Black, — Indian ink. 

Green, — ^Vary the tints of green by adding blue 
or leaf- yellow, as required 

Sap Green. — Used m its raw state. 

Verdigns Green, — French verdigris one oimce, 
distilled vinegar, four ounces — boil for a few 
minutes over a slow fire, then add one drachm of 
cream of tartar — when cold, filter and bottle for 
use. 

Blue. — Prussian blue powdered one drachm, 
oxahe acid one drachm, distilled water eight ounces 
•~it 18 incompatible with the other colors, but it 
forms a beautiful ink or stain, without any color 

The pink saucer here spoken of is a decoction of 
cartliamus, and is used in dyeing, and ordinarily 
sold in the shops, deposited as a pmk powder in 
small saucers — hence its popular name. It is not a 
permanent color. 


SINGULAR APPLICATION OF HEAT. 

Some years ago it was observed, at the Conserva- 
toire des Arts et Metiers at Pans, that the two 
side- walls of a gallery weie recedmg from each 
other, being pressed outwards by the weight of the 
roof and floors. Several holes were made in each 
of the walls, opposite to one another, and at equal 
distances, through which strong iron bars were in- 
troduced, so as to traverse the chamber Their 
ends outside o^ the wall were furnished with thick 
iron discs, firmly screwed on. These were sufficient 
to retain the walls m their actual position But to 
bring them nearer together would have surpassed 
every effort of human strength. All the alternate 
bars of the senes were now heated at once by 
limps, in consequence of which they were elon- 
gated, ^he exterior discs being thus freed from 
contact of the walls, permitted them to be advanced 
farther, on the screwed ends of the bars. On re- 
moving the lamps, the bars cooled, contracted, and 
drew in the opposite walls. The other bars became 
111 consequence loose at their extremities, and per- 
mitted their end plates to be further screwed on. 
The first series of bars being agam heated, the 


above process was repeated in each of its steps. 
By a succession of these experiments they restored 
the walls to the perpendicular position , and could 
easily have reversed their curvature inwards, if they 
had chosen. The gallery still exists, with its bars, 
to attest the ingenuity ot its preserver, M. Molard. 

MISCELLANIES. 

steam Boilers — A gold medal was recently de- 
cieed to the elder M Chaussenot, by the ISocitty 
for the encouragement of National Industry, for m 
apparatus to render the explosion of steam-boilers 
impossible. His invention is said to be perteit, 
both as regards its improvements on the safity- 
valve, and an ingenious contrivance to give due 
notice ot danger to the crew while in the event or 
all the warnings of the machinery failing, or being 
disregarded, the steam flows back upon the furnace, 
and instantly extmguishes the fire. 

Fire Escape , — An exhibition of a newly-mvented 
fire escape took place a few days since, in the inner 
yard of the workhouse of St James, Westminster, 
in the presence of a number of the churchwardens 
and overseers of the various metropolitan parishes, 
and other gentlemen. The escape in question is 
the invention of Mr. Hawkins, of Vigo Street, 
Regent Street, Cashier to the County Fire Office ; 
and IS certainly the most simple we have yet wit- 
nessed, its portability being greatly in its favor. 
It consists of three ropes, each 60 feet long, which 
may easily be earned by the police, the weight being 
only eight pounds and a half, and on the occur- 
rence of a fire, one of these ropes being taken to 
an up-stairs window of the house on each side of 
that on fire, and the end, at which is a spring joint, 
thrown into the street — both can be joined with the 
third left below. An elastic belt was also added to 
the screws, which several persons passing under 
their arms descended from the windows ot the 
second floor, with the greatest ease and safety — 
three having been brought down in the space of two 
minutes, A basket, or open bag, for the rescue of 
females or children, can also be attached to it, and 
their descent effected with perfect safety The ex- 
hibition appeared to give the highest satisfaction 
to all who witnessed it, and the churchwardens of 
St. James’s immediately directed Mr Hawkins to 
leave one for the use of that establishment. 

Porcelain Letter#.— These are intended to su- 
persede the ordinary wooden letters fixed upon the 
facia of shop-windows, &c. They are of every 
color, and the golden ones are particularly beautiful. 
They are cleansed most easily with a sponge, and 
will shortly arrive from the manufactory m Stafford- 
shire. 

To make Gold Shells, or Liquid Gold for Print- 
ing — Grmd on a slab, leaf gold witli stiff gum- 
water, or honey, very fine, adding as you proceed 
more of the gum-water o*- honey, as you deem ne- 
cessary. When the gold is reduced to an impal- 
pable powder wash it in a large muscle-shell, with 
ram or distilled water, then temper it with a little of 
the chloride of mercury , fix it to the shell with a 
solution of gum arabic in which has been dissolved a 
small bit of lump sugar. Spread the gold evenly 
over the surface of the shell and dry it. When used, 
it IS with plain water only. 

Silver Shells, or Liquid 5 t/t 7 er. —Process the same 
as the above — tempered in using, with white of eggs, 
instead of water. 
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GALVANIC APPARATUS.— BATTERIES. 

C Resumed Jrom pa^e 74. J 

Our last paper on this subject considered the simple 
galvanic circles, without a reference to any continued 
series of such circles, and although we have de- 
scribed, in numerous papers introduced in former 
parts of this Magazine, the effect and application of 
such simple elements in producing certain surprising 
effects (the electro-type, for example), yet it is in 
the repetition of these causes, and the accumulation 
of these galvanic circles, forming what is called a 
galvanic battery, that enable us to witness this won- 
derful science in Us full jmwers, and to judge of its 
mighty influence over animate and inanimate nature. 
The following is a plain description of some galvanic 
batteries in the order in which they were invented : — 

The first of these is called the Voltaic Pile (Fig.l.), 
which name equally expresses the name of the in- 
ventor and the shape of the instrument. M. Volta 
naturally concluded that if one jjair of plates pro- 
duced a certain effect, two pair would produce a 
greater degree of force, and so on. To confirm the 
8 upj) 0 .sition lie procured some pieces of zinc, and 
some of silver, each as big as penny- pieces, and also 
some pieces of flannel somewhat smaller ; these he 
piled up, first putting a piece of silver, then a ]»iece 
of zinc, then a piece of fiannel, wetted with water ; 
again silver, zinc, flannel, and so on in regular order 
till some considerable number were piled up — having 
a wire at the top, and another at the bottom of this 
pile, and passing the wires through the limbs of a 
frog, as in the simple experiments, he found the 
muscles infinitely more acted upon than by a simple 
pair of plates. Also he found that when a pile of 
40 or 50 pair had been made, that if he wetted a 
finger of each hand and held the wire himself, he 
felt a slight shock in the fingers, thus establishing 
the first grand and important fact as to accumu- 
lating the fluid. Subsequent experiments showed 
that when the flannel was soaked in salt and water, 
instead of water only, the effect was stronger — and 
still more so when a diluted acid was used. 

During all the period of arranging the pile, gal- 
vanic action is gtiing on, the surface of the metals 
becoming tarnished, and the acid becoming ex- 
pended. Thus the jiilc has many inconveniences, 
besides the trouble of building it up — hence the 
substitution of other contrivances. 'I'he first sug- 
gested was the Corronne de Tasses^ as represented 
in Figs. 2 and 3. Fig. 2, representing a side view 
of the series, holding a diluted acid, and containing 
each of them on the one side a slip of zinc and a 
piece of copper, so that the zinc of one cell is sol- 
dered to the copper of the next, and that in every 
cup the liquid divides the metals. Fig, 3 shows the 
section and general arrangement of these cups seen 
end-wise. This was, like the former, the invention 
of M. Volta. 

The next groat improvement was that of the 
Trough Battery, invented by Mr. Cruikshanks. It 
consists of a square box, formed of baked wood, 
and having a number of grooves cut in the sides and 
bottom, about half through the wood. In these 
grooves are fitted double metallic plates, formed of 
equal-sized pieces of zinc and copper soldered to- 
gether at the top, and just large enough to slide into 
the grooves made to receive them, and tall enough 
to reach to about an iiub from the top of the box. 
They are fastened in with common electrical cement, 
maue of rorin, bees’ wax, (one fourth part) and red 
ochre, in the following manner : — Make the box 


and plates quite hot, and have the box empty, 
and the plates near at hand. Then pour into the 
bottom of the box some of the cement, so as to 
cover it a quarter of an inch deep, and imme- 
diately afterwards put in as fast as possible, that 
is, while the whole remains hot, the plates, one in 
each groove, and be careful 1o press them to the 
bottom of the box. This being done, let the whole 
remain till so cold that the wax at the bottom is set 
— then lay the box on its side, have a little sli]) of 
wood to extend from end to end, so that the cement 
poured in shall run down between the various plates, 
^ and not be spilled by running out. Pour in a suffi- 
cient quantity of the cement and let it get cold, 
then turning the trough over fill up the other side in 
a similar manner, the trough will be complete, and 
the plates all fastened. 

The plates are usually put half an inch or more 
apart, but this occasions great loss of power ; they 
should be as close as possible together, not merely 
for the above reason, but because the trough is then 
more portable and requires less acid to fill it. Sul- 
phuric acid and water is usually employed when 
troughs are made use of. They are convenient in 
practice, but liable, to be injured by the warping of 
the wood, and the breaking of the cement — thus 
impairing the insulation of the cells. 

Deferring till the next paper the description and 
comparison of more modern arrangements, we will 
notice two batteries invented by Le Beauine, for the 
purposes of medical galvanism. Neither of them, 
however, ever obtained any celebrity, nor can they 
be considered any longer of utility for any purposes, 
as the excellent coil apparatus of Mr. Bachoffner 
has su})crseded every previous instrument for me- 
dical galvanic uses. 

Figure 5 presents a mahogany box, with the 
npjier half formed like a lid. In this box are fitted 
a series of round double plates, fixed on an axis — 
the box is furnished with divisions of glass, and the 
plates turn round, a ))air in each cell — thus the 
galvanic power is generated. It is" conveyed by a 
wire from each eml of the battery, as in other in- 
stances, to the patient or object which is to be 
galvanized. 

Fig. 6 is an extensive series of metallic double 
plates, as before, not strung upon a cord. They are 
when in use suspended on two supports projecting 
above the ends of a long plain box — when to be 
used, the box is filled with dilute acid and water, 
and the plates are to be let down into it, when the 
galvanic action ensues, or rather is said to ensue, 
for as there are no divisions in the box to insulate 
each particular pair of plates, the action of the 
whole is very problematical. 

f Continued on pages 141 and 266.^ 

ON MADDER AS A DYE DRUG. 
Madder, a substance very extensively employed 
in dyeing, is tlie root of the rubia tintorum, placed 
by Lin lie in his class and order tetandria mono- 
gynia ; and by Jussieu, in his family rabiaceae, 
named from this plant. 

Although madder will grow both in a stiff clayey 
soil and in sand, it succeeds better in a moderately 
rich, soft, and somewhat sandy soil ; it is cultivated 
in many of the provinces of France — in Alsace, 
Normandy, and Provence. The best European 
growth is that which comes from Zealand. Although 
I often attempted to be grown in England, its culti- 
I vation has not succeeded here. 
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The best roots are about the thickness of a goose- 
quill, or at most of the little finger : they are semi- 
transparent, and of a reddish color, with a strong 
smell; the bark is smooth. Hellot ascribes the 
superiority of the madder which comes from the 
Levant to the circumstance of its being dried in the 
open air. 

The red coloring matter of madder may be dis- 
solved in alcohol, and on evaporation a residuum of 
a deep red is left. Fixed alkali forms in this solu- 
tion a violet, the sulphuric acid a fawn colored, and 
the sulphate of potash a fine red precipitate. Pre- 
cipitates of various shades may be obtained by 
alum, nitre, chalk, sugar of lead, and the muriate of 
iron. The quantity of oxy-muriatic acid required 
to destroy the color of a decoction of madder is 
double what is necessary to destroy that of a decoc- 
tion of an equal weight of Brazil wood. 

Wool would receive from madder only a perish- 
able dye, if the coloring particles were not fixed by 
a base which occasions them to combine with the 
stuff more intimately, and which in some measure 
defends them from the destructive influence of the 
air. For this purpose, the woollen stufl's are first 
boiled for two or three hours with alum and tartar ; 
after which they are left to drain ; they are then 
slightly wrung, put into a little bag, and carried 
into a cool place, where thej are suffered to remain 
for some days. The quantity of alum and tartar, us 
well as their proportions, vary much in different 
manufactories. Hellot recommends five ounces of 
alum, and one ounce of tartar, to each pound of 
wool, if the proportion of tartar be increased to a 
certain degree, instead of a icd, a deep and durable 
cinnamon color is produced ; because, as we have 
seen, acids have a tendency to give a yellow tinge to 
the coloring particles of madder. Berthollet found 
that by employing one-half tartar, the color sensibly 
bordered more on the cinnamon than when the pro- 
portion was only one-fourth of the alum. 

Ill dyeing with madder, the bath must not be 
permitted to boil*, because that degree of heat would 
dissolve the fawn-colored particles, which are less 
soluble than the red, and the color would be dif- 
ferent from that which we wish to obtain. The 
quantity of madder which Mr. Poener employs is 
only one-third of the weight of the wool, and 
Schaeffer advises only one-fourth. If wool be boiled 
for two hours with one-fourth of copperas, i. e. 
green vitriol, then washed, and afterwards put into 
cold water, with one-fourth of madder, and then 
boiled for an hour, a coffee-color is produced. 
Bergman adds, that if the wool has not been soaked, 
and if it be dyed with one part of copperas, and 
two of madder, the brown obtained borders upon a 
red. Berthollet employs a solution of tin in various 
ways, both in the preparation and in the niaddering 
of cloth. He used different solutions of tin, and 
found that the tint was always more yellow or 
fawn-colored, though sometimes brighter than that 
obtained by the common process. 

Mr. Guhliche describes a process for dyeing silk 
with madder ; — For each pound of silk, he orders a 
bath of four ounces of alum and one ounce of a 
solution of tin ; the liquor is to be left to settle, 
when it is to be decanted, and the silk carefully 
soaked in it, and left for twelve hours ; and after 
this preparation, it is to be immersed in a bath 
containing half a pound of madder, softened by 
boiling with an infusion of galls in white wine ; this 
bath is to be kept moderately hot for an hour, after 
which it is to be made to boil for two minutes. 


When taken from the bath, the silk is to he 
washed in a stream of water, and dried in the sun. 
Mr. Guhliche compares the color then obtained, 
which is very permanent, to the Turkey red. If 
the galls be left out, the color is clearer. A greater 
degree of brightness may be communicated to the 
first of these, by afterwards passing it through a 
bath of Brazil wood, to which one ounce of solution 
of tin has been added ; the color thus obtained, he 
says, is very beautiful and durable. The madder 
red of cotton is distinguished into two kinds ; one 
is called simple madder red ; the other, w'hich is 
much brighter, is called Turkey or Adrianople red, 
because it comes from the Levant, and lias seldom 
been equalled in biightness and durability by our 
artists. Galls or sumach dispose thread and cotton 
to receive the madder coh*r ; and the projier prepa- 
ration is acetate of alumiiic. The nitrate and mu- 
riate of iron, as preparatives, produce a better effect 
than the sulphate (green vitriol) and acetate of the 
same metal ; they both produce a beautiful and 
well -saturated violet color. 


SPECIFIC GRAVITY 

la the relative, coinjiarative, or apparent gravity in 
any body, in respect to that of an equal bulk or 
magnitude of another body ; denoting that gravity, 
or weight, which is peculiar to each species or kind 
of body. In this sense, a body is said to be speci- 
fically heavier than aiuither, wdien under the same 
bulk it contains a greater weight than the other ; 
and reciprocally, the latter is said to be specifically 
lighter tlum the fornnT. Thus, if there are two 
equal spheres, each one foot in diameter ; the one 
of lead, and the other of wood ; since the leaden 
one is heavier than tlic wooden one, it is said to be 
specifically heavier ; and the w'ooden one specifically 
lighter. 

'Phis kind of gravity is by some called relative ; 
in opposition to absolute gravity, which increases in 
proportion to the quantity, or mass, of the body. 

For gases, common air is the standard ; thu.s air 
is said to be 1.000, and any deviation of gravity in 
other gases is noted accordingly : thus Jiydrogcn 
gas is 0.0732. Water is the standard for lupiids 
and solids; it is also stated to he 1.000, but on a 
different si^ale. Sulphuric acid, in comparison with 
it, varies* in gravity trom 1.7<)0 to I.IMM). 

A body .specifically llea^ier than a fluid, loses a.s 
much (»r itsi weight when iinmerM'd in it «s is equal 
to the w«‘iulitor a quantity of the fluid of the same 
bulk or magnitude. Hence, Mi.ee the specific gra- 
vitie.s arc a.s the ah.solute gravities under the same 
bulk ; the s[>ecitic gravity of the fluid wdll be to 
that of the body immersed, as the part of the weight 
lost by the solid is to the whole weight. And 
hence the specific gravities of fluids are as the 
weights lost by the same solid immersed in them. 

As bodies specifically heavier than water, when 
immersed therein, lo.«<c of their absolute weight 
taken in the air, what an equal quantity of water in 
air would actually weigh ; consequently, t/ie dif- 
Jerence of the weight of any such body^ taken first 
in air, and afterv'ards in water, will always be the 
jnst weight of a quantity of water, equal in bulk 
and dimension ft to those of the body under consi- 
deration ; and will be at all times fairly comparable 

With it. 

This famous proposition was first discovered by 
Archimedes, on the following occasion. IJicro, 
King of Sicily, ordered his goldsmith a certaui 



100 


MAGAZINE OF SCIENCE. 


quantity of gold to make the crown royal It was 
indeed well designed and finely embellished , but 
tlic aitist, it seems, had made free with some of his 
Majesty’s gold, and had substituted in its room an 
equal quintity of silver, or copper. On delivery of 
tlie work, a suspicion of maU practice arose, the 
crown was suiveyed, and the case was referred to 
Archimedes, with instructions not to deface the 
workmanship It lay long before this mathemati- 
cian, and tin. maker thought himself pretty secure 
of his piy limit One day, however, as the philo- 
soplier stepped into a bath, he observed tint the 
water rost in propoition to the part of his body 
1 nmersed P rum this fact he received a hint,where- 
with he was so transported, that he jumped out of 
tl e bath, and ran, niktd about the streets of Syra- 
nuve, iryiu.: in a wild niiiin r, “ I haie Jound it f 
J Uivp found 7 / ’ In eonsequeni e of tins spetuH 
tioii, he m ide two masses of tlu sime weight as the 
crown , one of gold, the other of silver These he 
severally let down caicfiiUv into a vessel of water, 
wherein th' use of Hit fluid might easily be deter- 
mined b^ meisuie B i if, of diffeuiit specifit f,ri- 
Aities, they were tonsequintly of diflerent migni 
tudes, and, on immersion, took up the room of 
different quin titles of water, by compiling these 
effects with their absolute gravities in the air, he 
became fullv master of the relation in point of 
weight, whith each of these metals hid to water, 
ind conseqiu ntly to eae h other lie then examined 
the crown m the same manner , and by eomjianng 
his ob8cr^ itions he at length detected the cheat, 
and aieuiately asiert lined the quantities of gold 
and silver whuh it eontained 

RnlPh — To defermme the Specific Graviti/ of 
Solids — Fill a phial with w ater, and mark the wi iglit 
ot the whole accurately, in (pains Weigh 100 giains 
of the substance to be examined and drop it gi idu illy 
into the water in the phnl 1 he difference in weight 
of the bottle and its contents now, and when filled 
only with watei, will dettimine the spicific gi i\itv 
ot the substance undei cxamitiition Foi t\in 
it the bottle weighs 40 grains more than it di 1 
when It w is filled with water only, it shows tint 
JOO giains of tlu mineral di^pli e only 60 grnns of 
wattr, and consequently that it is of iieaily twici 
the spicdic gravity of water 

To find the Specific Gravity of a Vivid — On one 
arm of a bakiiee suspend a globe of lead by a fine 
thread , and to the other fasten an equal weight 
whu h may just balance it in the open air linmeise 
the globe m the fluid and observe what weight Im 
lances it then and consequently what weight is lost 
which IS proportional to the speiitie gravity as above 
Thus, tlu propoition ot the specific gravity of one 
fluid to anothei is detei mined by immersing the globe 
suicessively in all the fluids and observing the 
weights lost in each which will be the proportions 
of tlu specific giavities of the fluids sought 

To find the Specific Gr amt if of a Solid lighter 
than the Fluid tnu htrh it is immersed — Annex to the 
lighter body another tint i« ninth heivui than tlu 
fluid, so that the lompound mass iiny sink in the 
fluid W eigh the he ivier body and the cum pound 
mass separately, both in water and out ot it, then 
find how much t uh lo«(s in water, by subtractingits 
weight m w atci from its w eif^ht in air , and subtract 
the less of these remainders fiom the greater 
Then, as this last remainder 
1 s to the weight of the light body in air. 

So IS thj specific gravity of the fluid 
To the siccifie gravity of that body 


The following toble exhibits the specific gravity 
of a great number of different substances — 


SOLIDS 


PHtmum 

21 470 

Brifk 

2 000 

<i Id 

19 300 

F irth 

1 JS 4 

Iruhuin 

18 680 

Fiitte 

1 909 

1 ui gsitn 

17 400 

V trie 1 

1 830 

Mtrtury 

13 GOO 

\ldb isUr 

I 874 

P ill idium 

1 1 800 

Hf in 

1 840 

W >odaiiuin 

11 470 

Iv ry 

1 820 

I ead 

11 1 0 

Brimstone 

I 800 

nitodiutn 

10 6)0 

Chalk 

1 793 

Silver 

10 4 0 

B rix 

1 7ir 

Hisinutli 

9 SSO 

Alum 

1 714 

1 riiiium 

9 000 

Cluy 

1 12 

C ) 1 er 

8 )00 

Diy 1 f ni 

1 6 b() 

C bait 

8 ( 00 

S in«l 

I 520 

M |\b iei UI 1 

8 fOO 

Gum irabic 

1 400 

N kel 

H 4)0 

Oi lum 

1 350 

Arnet le 

8 1 0 

1 i^num vita 

1 327 

M u q mese 

8 000 

C il 

1 250 

Iron 

00 

Jtt 

1 218 

lin 

/ 1(0 

FI iiy 

1 177 

/ if 

f )00 

Pit h 

1 150 

Ant ni y 

f )0 

B n 

1 100 

J ellur 1 ni 

6 1^0 

M h „i V 

1 063 

< hr m uni 

100 

Arnbei 

1 040 

( 11 1 b uiu 

(00 

Bt I7tl cl 

1 03! 

Si If I un 

4 300 

B \ w ) 1 

1 010 

111 1 \ OlH 1 1 1 

4 00 

K s w ^ 

9 

C 111 t HI eini in 

4 186 

Hu ir 

940 

I a 1 

1 000 

L „wo 1 

913 

sir u 

1 00 

lee 

) 

1 ) in 1 

1 17 

Ash (dr 

81 

\V h tt le id 

\ ifo 

Plu 11 irtt (dry) 

82 ( 

M rbk 

1 07 

1 Im ( » > 

801 

C rd 

7(0 

Oik (1 >) 

800 

1 ispcr 

( ff 

\ ow 

760 

K ck crystal 

2 f )0 

Cr lb tree 

700 

P irl 

2 630 

Beti h ( Iry ; 

700 

( ll-S 

2 ( 00 

\V ilnut tret 

650 

FI lit 

2 570 

( tdar 

613 

Onyx stone 

2 510 

Fir 

580 

GI luber s lit 

2 2>0 

Cork 

238 

0 \ittr Hhclls 

2J02 

New fallen snow 

56 


FI IIIDS 


Ou ks Iver 

1 1 noo 

Ale 

1 028 

Oil t 1 

1 700 

Vine|,ar 

1 026 

01 1 t it r 

1 lO 

far 

1 015 

n 1 N 

1 1 0 

W ATKB 

1 

11 Ir 1 id 

1 1 

I> stilled, waters . 

993 

N 1 

i too 

Htd wine 

9)0 

Il 1 

1 2)0 

Linseed oil 

912 

V u r 

1 2 4 

Brandy 

927 

11 1 ill 1 

1 151 

Oil of ohve 

913 

1 1 

1 ( 12 

Spirit of turpentine 

871 

( NV I k 

1 031 

Spirit of wine 

.. 866 

S 1 V 11 r 

St rum c f 1 uin n bl 

1 )30 
d 1 OoO 

Oil ol turpentine 

810 


OASFS 


Atmospheric air (beinj,) 

1 0000 

\ ij ur f hydii dif ethtr 

5 4749 

f il f tiir[ entine 

5 0130 

Hydiitdi u dgis 

4 4430 

Fluo s licit ici 1 

35735 

\ \p ur of su 1 1 met t f carbon 

2 6447 

sub hunt ethtr 

2 5860 

( hlor le 

2 4700 

1 luo 1 riL g; i'i 

2 3709 

V u ui f inunatie ithtr 

2 2190 

Suli J as ai id t,as 

2 1920 

i 1 11 

1 6064 

\ i| ir f ibsolutc chare 0 il 

1 6133 

N tr Us 1 xidt 

1 5204 

C irb n ( i( id 

1 5196 

Mur iLic and gas 

1 2474 

Sulj huretled hydrOi,en 

1 1912 


1 1036 

Nitr us gas 

1 0288 

Oleh lilt gas 

0 9784 

Art le or n trogeu gas 

0 9r9l 

Oxide of f arboii 

0 95f9 

Hydr cyat ic vapour 

0 9476 

Phf sphuretted hydrtgen 

0 8700 

Su am of witei 

0 6235 

Ammoniac il gas 

0 5967 

C irburetted hycn >,en 

0 5550 

Arieniated hydrogen 

0 5290 

H\drogenBas 

. 0 0732 
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The specific ^avities of the bodies contained in 
tl foregoing table, and in all tables of this kind, 
can only be considered as the mean of a number of 
experiments made on each, and therefore cannot be 
considered as perfectly agreeing with the result of 
a single experiment, made foi the purpose of deter- 
mining the specific gravity of any particular sub- 
stance ; because the purity, the temperature, and 
several other causes, materially affect the result of 
an experiment of this kind. These numbers being 
the weight of a cubic foot, or 1728 cubic inches, of 
each of the bodies, in avoii dupois ounces ; by pro- 
portion, the quality in any other weight, or the 
weight of any other quantity may be readily known. 

For example ; — Required the contents of an irre- 
gular block of millstone, which weighs 1 cwt , or 
112 lbs, or 1792 ounces Here, as 3500 1792 

1728 1228| cubic inches the content. 

Ex. 2. — To find the weight of a block of granite, 
whose length is 63 feet, and breadth and thickness, 
each 1 2 feet ; being the dimensions of one of the 
stones of granite in the walls of Balbec. Here 
63 X 12 X 12 =9072 feet is the content of the 
stone; therefore as 1 9072 3500 to 31752000 

oz. or 885 tons, 18 cwt the weight of the stone 

To ascertain the purity of tin, &c., pewterers, 
and other dealers in tin, cast a bullet of pure tin, 
and another of the mixture of tin and lead, which 
they want to examine, in the same mould , and the 
more the bullet of the mixture exceeds the bullet of 
pure tin, m weight, the more lead they conclude it 
contains. 

MAKING SHAGREEN 

This manufacture is one of those in which the 
north and west of Europe are defic lent ; shagreen 
being indeed but little used, an imitation of it m 
paper sufficing for the generality of the uses to 
which It was formerly applied. 

Real shagreen is a spec les of leather, manufac- 
tured from the skins of horses, mules, or asses ; 
and particularly from the croup. The Orientals 
expose these skins for some days to the air and sun , 
after which they tan them, and render them as thin 
as possible. Mustard seed is then said to be placed 
upon the skin in regular order, the skin put into a 
press and dried. The impression of the seed re- 
mains on the skin, and, when properly prepared, 
the shagreen is beautiful , but if by any ac cident 
the impression is defective, the skin loses muc'h of 
its value. Shagreen grows so very hard, as it dries, 
that the shagreen-case-makers are obliged to soak 
It in water to render it fit for their use The ap- 
pearance of shagreen may be easily imitated in 
morocco leather, but this imitation is (asily dis- 
tinguished from the real shagreen. Shagreeney 
morocco leather is torn with ease ; real shagreen is 
80 tough, that it cannot be torn by any oidiuary 
force. 

Real shagreen may be had of any color, but the 
grey shagreen, manufactured at Constantinople, is 
the most highly esteemed, both for its beauty and 
strength. It also is to be found of a black, green, 
or white color, and red, which last is the dearest, on 
account of the cochineal used in dyeing it. Tlie 
Turks of Constantinople have the reputation of 
being the best manufacturers of shagreen . then 
those of Tunis, Algiers, and Tripoli. That manu- 
factured in Poland is very harsh, and never well 
colored. 

Sham shagreen is made by the Western Europeans 
from sheep and goat-skms, which are first tanned. 


and then shagreened, by being passed through a 
rolling press, the rollers of which are eng-avtd, and 
heated as much as may be, yet so as not to rcndi r 
the skin horny. The appearance of shagreen is 
perfect, but the toughness of the real is wanted, and 
this imitation is easily torn. 

Lately M. Merimce, in Fiance, has attempted to 
improve the toughness of the sham shagreen, by 
the use of the acid of wood, but with what success 
is not yet known. 

2 o the Editor 

Sir. — The following is a desciiption of a Filtering 
Machine which I have constructed, and have had in 
use a consideiable time, and strongly recommend it 
to all who wish to obtain pure water, it being ex- 
tremely simple and economical in its construction, at 
the same time purifying the water equal to any of the 
patcjit fltpys now offered foi sale to the public, 
and which many aie prevented from using on 
account of their expense. 



A represents a bcpiare or cylindiical vessel made 
of any suitable mateial , the one 1 have constructed 
is of zinc, which is cheap and durable. B a par- 
tition fixed so as to divide the vessel A into two 
chambers C and 1) , the bottom of this partition 
must be bored full ol holes, or made about one 
inch shorter than the vessel A, so as to allow a free 
passige for the watei between the two chambers. 
E a rock to draw off the filtered water in the 
reservoir D. Piocuic some sea or river sand, and 
after having well waahed it, fill both the chambers 
C 1) with the same, to the height of five or six 
inches After having done this, fill the chamber C 
with good charcoal powder, to the depth of two or 
three inches — the machine is then ready for use. 
Pour the water to be filtered into the chamber C, 
and it will descend gradually through the charcoal 
and sand, and ascend through the sand in the 
chamber D beautifully clear and pure. 

Particular care must be taken to thoroughly 
cleanse the sand, and have good well- burnt charcoal, 
which ought occasionally to be renewed. A lid 
should be fitted to the top to keep out dust, &c. 
And it 18 an improvement to pass the water through 
a strainer, or sponge, placed over the chamber C ; 
this will prevent the charcoal from becoming foul, 
so soon, from the grosser impurities. My apparatus, 
which is only 12 inches diameter and 18 deep, will 
filter about 1 gallon per hour, but rapidity of filtering 
and purity of the water depend much upon the depth 
of the strata of sand and charcoal. g. s. 
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GOLD-LEAF 

Usually signiiieB fine gold beaten into plates of 
exceeding thinness, which are well known in the 
arts of gilding, &c. The preparation of gold-leaf, 
according to Dr. Lewis, is as follows : — ** The gold 
is melted in a black-lead crucible, with some borax, 
in a wind-furnace, called by the workmen a wind- 
hole ; as soon as it appears in perfect fusion, it is 
poured out into an iron ingot mould, 6 or 8 inches 
long, and f of an inch wide, previously greased and 
heated, so as to make the tallow run and smoke, but 
not take flame. The bar of gold is made red-hot, to 
burn off the unctuous matter, and forged on an 
anvil into a long plate, which is further extended by 
being passed repeatedly between polished steel 
rollers, till it becomes a ribbon as thin as paper. 
Formerly the whole of this extension was procured 
by means of the hammer, and some of the French 
workmen are said still to follow the same practice : 
but the u&«^.of the flatting- mill both abridges the 
operation, and renders the plute of more uniform 
thickness. The ribbon is divided by compasses, 
and cut with scissors into equal pieces, which conse- 
quently are of equal weights : these are forged on an 
anvil till they are an incli square, and afterwards well 
nealed, to correct the rigidity which the metal has con- 
tracted in the hammering and flatting. Two ounces 
of gold, or 9 GO grains, the quantity which the 
workmen usually melt at a time, make 150 of these 
squares, whence each of them weigh six grains and 
two-fifths ; and as 902 grains of gold make a cubic 
inch, the thickness of the square plates is about the 
776th part of an inch. 

** In order to the further extension of these 
pieces into fine leaves, it is necessary to interpose 
some smooth body between them and the hammer, 
for softening its blow, and defending them from 
the rudeness of its intermediate action, as also to 
place between every two of the pieces some proper 
intermedium, which, while it prevents their uniting 
together, or injuring one another, may suffer them 
freely to extend. Both these ends are answered by 
certain animal membranes. 

The gold-beaters use three kinds of membranes 
— for the outside cover, common parchment ; for in- 
terlaying with the gold, first the smoothest and 
closest vellum, made of calf-skin ; and afterwards 
the much finer skins of ox-gut, stripped off from 
the large straight gut slit upon, curiously prepared 
for this use, and hence called gold-beatere^ ekin. 
The preparation of these last is a distinct business, 
practised by only two or three persons in the 
kingdom, some of the particulars of which have 
been already adverted to. The general process 
consists in applying one upon another, by the 
smooth sides, in a moist state, in which they readily 
cohere and unite inseparably ; stretching them on a 
frame, and carefully scraping off the fat and rough 
matter, so as to leave only the fine exterior mem- 
brane of the gut; beating them between double 
leaves of paper, to force out what unctuosity may 
remain in them ; moistening them once or twice 
with an infusion of warm spices ; and, lastly, drying 
and pressing them. It is said that some calcined 
gypsum, or plaster of Paris, is rubbed with a hare's 
foot both on the vellum and on the ox-gut skins, 
which fills up such minute holes as may happen in 
them, and prevents the gold-leaf from sticking, as 
it would do to the simple animal membrane. It is 
observable, that notwithstanding the vast extent to 
which the gold is beaten between these skins, and 


the great tenuity of the skins themselves, yet they 
sustain continual repetitions of the process for 
several months, without extending or growing 
thinner. Our workmen find, that after 70 or 80 
repetitions, the skins, though they contract no flaw, 
will no longer permit the gold to extend between 
them, but that they may again be rendered fit for 
use by impregnating them with the virtue which 
they have lost, and that even holes in them may be 
repaired by the dexterous application of fresh 
pieces of skin ; a microscopical examination of 
some skins that had been long used plainly showed 
these repairs. Another method of restoring their 
virtue is by interlaying them with leaves of paper 
moistened with white-wine vinegar, beating them 
for a whole day, and afterwards rubbing them over 
I as at first with plaster of Paris. The gold is said 
to extend between them more easily after they have 
been used a little than when they are new. 

** The beating of the gold is performed on a 
smooth block of black marble, weighing from 200 
to 600 pounds, the heavier the better ; about nine 
inches square on the upper surface, and sometimes 
less, fitted into the middle of a wooden frame, about 
two feet square, so as that the surface of the marble 
and the frame may form one continuous plane. 
Three of the sides are furnished with a high ledge ; 
and the front, which is oj>en, has a leather strap 
fastened to it, which the gold-beater takes before 
him as an apron, for )>resprving the fragments of 
gold that fall off. Three liammeis are employed, ail 
of them with two round and somewhat convex faces, 
though commonly the workman uses only one of the 
faces ; the first, called the catch hammer, is about 
four inches in diameter, and weighs 15 or 16 pounds, 
and sometimes 20, though few workmen ean 
manage those of this last size ; the second, ea1I(‘d 
the shodertng hammer, weighs about 12 pounds, 
and is about the same diameter ; the third, (Mlled 
the gold hammer, or fiatshing hammer, weighs 1 0 
or 11 pounds, and is nearly of the same breadth. 
The Freneh use four hammers, difrering both in 
size and shape from those of our workmen ; tlu*y 
have only one face, being in figure truncated cones. 
The first has very little convexity, is near fivi* 
inches in diameter, and weighs 14 or 15 pounds ; 
the second is more convex than the first, about an 
inch narrower, and scarcely half its weight ; the 
third, still more convex, is only about two indies 
wide, and four or five pounds in weight ; the fourth 
or finishing hammer is nearly as heavy as the first, 
but narrower by an inch, and the most convex of 
all. As these hammers differ so remarkably from 
ours, it is thought proper to notice them, leaving 
the workmen to judge what advantage one set may 
have above the other. 

“ A hundred and fifty of the pieces of the gold 
are interlaid with leaves of vellum three or four 
inches square, one vellum leaf being placed between 
every two of the pieces, and about 20 more of the 
vellum leaves on the outsides ; over these is drawn 
a parchment case, open at both ends, and over this 
another in a contrary direction, so that the as- 
semblage of gold and vellum leaves is kept tight 
and close on all sides. The whole is beaten with 
the heaviest hammer, and every now and then 
turned upside down, till the gold is stretched to the 
extent of the vellum ; the case being from time to 
time opened for discovering how the extension goes 
on, and the packet, at times, bent and rolled, as it 
were, between the hands, for procuring sufficient 
freedom to the gold, or, as the workmen say, to 
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make the gold work. The pieces taken out from 
between the vellum leaves are cut in four with a 
steel knife ; and the 600 divisions hence resulting 
arc interlaid in the same manner, with pieces of the 
ox-gut skins five inches square. The beating being 
repeated with a lighter hammer, till the golden 
plates have again acquired the extent of the skins, 
they are a second time divided into four ; the in- 
strument used for this division is a piece of cane cut 
to an edge, the leaves being now so light, that the 
moisture of the air or breath condenses on a 
metallic knife. These last divisions being so nu- 
merous, that the skins necessary for interposing 
between them would make the packet too thick to 
be beaten at once, they are parted into three 
parcels, which are beaten separately with the smallest 
hammer, till they are stretched for the third time to 
the size of the skins ; they are now found to be re- 
duced to the greatest thinness they will admit of, 
and indeed many of them before this peiwid break 
or fail. The French workmen, according to the 
minute detail of this process given in the Rncyclo^ 
pedie^ repeat the division and the beating once 
more j but as the squares of gold, taken for the 
first operation, have four times the area of those 
used among us, the number of leaves from an equal 
area is the same in both methods, viz. JO from a 
square inch. In th** beating, however simple the 
process appears to he, a good deal of address is re- 
quisite for applying the hammers so as to extend 
the metal unilornily from the middle to the sides ; 
one inijiroper blow is apt not only to break the gold 
leaves, hut to cut the skins. 

“ After the last beating, the leaves are taken up 
by the end of a <’ane instiument, and being blown 
flat on a leather cushion are cut to a size, one by 
one, with a square frame of cane made of a proper 
8har}incss, or with a frame of wood edged with 
cane ; they are then fitted into books of 25 leaves 
each, the jiaper of whicli is well smoothed and 
rubbed with red-hole to pi event their sticking to it. 
'J’he French, for rizing the leaves, use only the cane- 
knile, cutting them first straight on one side, fitting 
them into the book by the straight side, and then 
paring off the superfluous parts of the gold about 
tile edges of the book. The size of the French 
gold leaves is somewhat less than three inches 
square ; that of ours from three inches to three 
inches and three-eighths. 

“ The process of gold-beating is considerably 
influenced by the weather. In wet weather, the 
skins grow somewhat damp, and in this state make 
the extension of the gold more tedious : the French 
are said to dry and press them at every time using ; 
with care not to over-dry them, which would render 
them unfit for further service. Our workmen com- 
plain more of frost, which appears to affect the 
metalline leaves themselves ; in frost, a gold-leaf 
cannot easily be blown flat, but breaks, wrinkles, or 
runs together. 

“ Gold-leaf ought to be prepared from the finest 
gold ; as the admixture of other metals, though 
111 too small a proportion to sensibly affect the color 
of the leaf, would dispose it to the loss of its beauty 
in the air. And indeed there i^ little temptation to 
tlie workman to use any other ; the greater hardness 
of alloyed gold occasioning as much to be lost in 
l^oint of time and labour, and in the greater number 
of leaves that break, as can be gained by any quan- 
tity of alloy that would not be at once discoverable 
by the eye. All metals render gold harder and more 
ilifl&cult of extension : even silver, which in this 


I respect seems to alter its quality less than any other 
I metal, produces with gold a mixture sensiblv harder 
than either of them separately, and this hai dness is 
in no art more felt than in the gold-beater’s. 

“ The French are said to prepare what is called 
the green gold-leaf^ from a composition of one part 
of copper and two of silver with eighty of gold, 
but tins is probably a mistake ; for such an admix- 
ture gives no greenness to gold : and 1 have been 
informed by our workmen, that this kind of leaf is 
made from the same fine gold as the highest gold- 
colored sort, the greenish hue being only a super- 
ficial tint induced upon the gold in some part of the 
process : this greenisli leaf is little otherwise used 
than for the gilding of certain books. 

“ Jlut though the gold-beater cannot advanta- 
geously diiniinsh the quantity of gold in the leaf by 
tlie admixture of any other substance with the gold, 
yet means have been contrived, for some particular 
purposes, of saving the precious metal, by pro- 
ducing a kind of leaf culled party gold, whose basis 
is siher, and w'hich has only a superficial coat of 
gold on one side ; a thinner one of gold, laid flat 
on one another, is heated and pressed together, and 
coheres ; and being then beaten into fine leaves, as 
ill the luregoing piocess, the gold, though its quan- 
tify IS about one-fourth of that of the silver, con- 
tinues every where to cover it, the extension of the 
former keeping pace with that of the latter.” 


JAPANNING TUNBRIDGE-WARE. 

BY A TUNBRIDGE- VVAKK MANUFACTURER. 

Success in varnishing Tunbridge-w'are boxes, &c., 
dejiends very mu(‘h on the varnish employed — viz. 
white hard spirit, or Tunhridge-w'are varnish ; as if 
this is not of the jieouharly suitable kind, whatever 
pains you take, you will he unsuccessful : the white 
hard varnish of the shops, though good for other 
purposes, will not answer for this : you may procure 
the right kind at Smith’s, 121, Fore-street, Cripple- 
gate. It must always be used in a room heated a 
few degrees above summer heat. If the room is 
too cold, the varnish, when laid on, will turn white 
— or, as it is technii*ally termed, chill ; and if too 
hot, it will rise in small bladders or blisters. Both 
these must be avoided. Use it in a pot with a wire 
fastened across the top, against which the tool (a 
flat camel-hair varnish tool,) must be worked conti- 
nually, to regulate the quantity in the tool at once ; 
the surplus running from the tool and wire again 
into the pot — it is not so good for keeping, and 
must be kept from the air as much as possible : the 
highest rectified spirits of wine is the only thing 
that will improve it if too thick, and soften the tool 
if it gets too hard. This varnish I shall, in my 
future description, call spirit varnish ; and I have 
been thus particular, as success depends on the 
proper quality and management of it. 

Of course, in speaking of the painting and orna- 
menting, I can only describe the material^ and give 
general directions — taking for granted, it will be of 
no use any person attempting it without some pre- 
vious knowledge of drawing or painting. The 
colors used are the same as for oil-painting, but in 
dry state | they are to be ground fine in turpen- 
tine and let dry ; they are then fit for use ; some of 
the smooth colors, as Vermillion, lamp-black, &c., 
do not require grinding in turpentine first. The 
colors, when used, are to be mixed on a palette, or 
marble slab, rather stiff with copal varnish, and 
thinned for use with turpentine ; they require co])al 
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\amish enough to make them bind, and dry firm, 
and work free, but not enough to make them shining 
or sticky. With these colors you may paint groups 
of flowers, shells, arabesque borders, or imitations 
of wood. &c. ; when gilding is wished, use japan 
gold size — always bearing in mind that any ground 
color, imitation-. wood, &c., upon which gold orna- 
ments are to appear, must have one coat of spirit- 
varnish over it before sizing ; which is always ne- 
cessary also when flowers, ike. are painted on a 
black or other colored ground — the spirit-varnish 
])re veil ting the ground color from working up. 
Colored prints or drawings on paper, pasted close 
and tight on the wood, form a pretty centre ; they 
must always be sized with isinglass size, twice over, 
before they are varnished over with the spirit- 
varnish. Have a little cup of turpentine by you 
when painting, to moisten the pencils (camel-hair) 
and make them work free — wash them in turpen- 
tine, and keep your colors from the air as much as 
possible. 

The artiv-les are usually made either of horse- 
chesnut or sycamore wood, the whiter the better, 
and should be well finished off with glass paper ; 
wipe them, and give them one coaf of spirit- 
varnish — this raises the grain ; rub down with rine 
glass paper when dry ; wipe from the dust, and 
varnish again with spirit-varnish, and they are pro- 
perly prepared for painting ; but prints or drawings 
must be put on previous to this jireparation. In 
preparing articles for ladies to paint on, as they 
use water-colors instead of copal ones, omit the two 
coats of spirit-varnish, using instead a white varnish, 
made of finely-powdered flake white and isinglass 
size, used hot, rubbed down in the same way, and 
repeated. 

{Continued on page 1 r)0.) 

USES OF KAURI RESIN IN THE ARTS. 
The kauri wood of New Zealand was first noticed 
by Capt. Cook, as a very fine mast-timber ; but it 
is only lately that some cargoes of it have been re- 
ceived in this country (at Plymouth dock -yard), 
which fully bear out the high reputation which this 
wood had previously attained. Mr. Yate describes 
the tree under the name of Damrnara anntrali&\ or 
Pinna Kaurif as running from 85 to 95 feet high 
without a branch, and sometimes 12 feet diameter, 
yielding a log of heart timber, 11 feet diameter. 
One he measured, perfectly sound, 40 feet 11 inches 
circumference. 'I'he wood has much the appearance 
of deal, and yields a strong odour of the resin. 
The tree is crowned with splendid foliage ; its 
leaves resembling those of the English box. From 
the trunk oozes a wliite, opaque substance ; also a 
kind of resin, answeiiug the ])urpo6es of resin in 
ship-building, both having a strong resinous smell 
—the former very fragrant, and chewed on that 
account by the New Zealanders. Both diffuse 
themselves over the whole tree, the cone and leaf 
being equally tinctured with them, whil&t they may 
be seen exuding from the tips of the leaves on the 
highest branches. Mr. Prideaux, of Plymouth, who 
has communicated to the Philosophical Magazine a 
paper on this resin, concludes the first of the above 
substances to be the more recent exudation, and to 
be more or less compressible from the presence of 
its essential oil ; whilst he considers the resin to be 
that which has lost, by time or exposure, the essen- 
tial oil and a little moisture, and thus become hard 


and transparent. In looking over several hundred- 
weights, Mr, Prideaux found the resin in every 
stage of the difference. 

Mr. Prideaux next details a series of very interest 
ing experiments with the kauri resin, and deduces 
therefrom its several uses in the arts. From its 
hardness, fragrance, and brilliance, the white parts 
seem well suited for varnish-making, for which its 
solubility in alcohol gives it great advantage. 
Harder and more free from color than mastic, quite 
as soluble, and at, perhaps, less than one-tenth the 
price, it seems to be an important addition to our 
materials for alcoholic varnishes. It may, indeed, 
come to be placed at their head, though its insolu- 
bility in pyroacetic acid is an unfortunate limit to 
its utility. Its hardness, fragrance, and infiamma 
bility, pointed it out as suitable for sealing-wax; 
but combined with lac and turpentine it answers 
better, and the manufacturer will soon ascertain the 
fittest proportions. Mr. Prideaux best succeeded 
with kauri and lac, each one ounce, resin three- 
quarters of an ounce, oil of turpentine half an 
ounce, Vermillion one ounce ; powder together the 
lac, kauri, and resin ; add the verraillion, and then 
the turpentine. Let them remain a few days in a 
well covered vessel, then melt them together in a 
very gentle heat. The kauri will liquify in this 
composition ; it burns well, drops freely, and takes 
a fine impression, bu it does not always adhere 
firmly to the paper. Another purpose for which its 
brilliant infiammability and comparative infusibility 
qualify it, if it come in largely and cheaply, is gas- 
light. A modification of the oil-gas apparatus 
would work it, and the material being sujiposed at 
onc-fourth the price of oil, while the original outlay 
in pipes, &c., would be in the same proportion as 
for oil-gas, it would stand a fair chance in competi- 
tion with coal-gas, and be much less disagreeable in 
houses than any gas hitherto employed. As to its 
officinal employment in medicine and surgery, time 
and experience only can indicate them. External 
application seems most suited for H ; for its masti- 
catory employment is not very likely to be adopted 
in Europe. 

MISCELLANIES. 

Anstcer to Qy,ery 167. — Preparation of Thtrkeys* 
Crops for Balloons. — Free the crop from its thick 
coat of fat ; turn the inside out, and wash the 
food out ; soak it in water for a day or two, then 
lay it on a cloth and with a bone or knife scrape oft 
the internal coat of the stomach, wash it well, and 
dry it w'ith a clean cloth ; then turn the crop, and 
make an incision through the external coats, taking 
particular care not to cut through the membrane ; 
draw" the coats at once over the neck, which must 
be cut long for greater convenience in using the 
balloon when finished. Proceed with the other 
neck in the same way ; tie it firm with silk, and 
cut it close to the body of the balloon ; it must be 
then distended with wind and hung up to dry. 
They may then be painted and varnished, but will 
not require it if properly prepared. They may be 
made large enough to contain a gallon of gas, and 
so light as to weigh only 30 grains. 

Incombustible Clothing. — If cotton and woollen 
articleb of dress, after washing, be rinsed in a solution 
of nitre, it will prevent their readily taking fire, 
and, at the same time, will improve their ap- 
peal ance. 
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THE DIORAMA. 

Among all the contrivances to gratify tlie public 
curiosity the above cxhilntion stands certainly pre- 
eminent. The imposing magnifiecnce of the subjects, 
the splendour of tlie ])aintingH, the vivid illusion of 
the scone — all conspire to render it an object of 
supreme interest and dciiglit to this sight-seekiiig 
nation ; and thi po])ulanty which it has attained, 
founded on the sure and ]u*rnianent basis of real 
excellence, is a c(‘rtain indication of its intrinsic 
value as a work of art. 

The invention consists in ]dac.ing the pictures or 
painted scenery within a building so constructed, 
that the saloon or amphitheatre containing the 
spectators may be caused to rcvolvt* at intervals, as 
may be desired, for the jiurpose of bringing in suc- 
cession two or more distinct scenes or j»icturcs into 
the field of view, and without the necessity of the 
spectators removing from their seats. From this 
arrangement of tin* ri'volving saloon, the si*eiiery or 
pictures thppistdves may reiu.iin stationary, and will 
therefore admit ot the ajiplieatioii (if an improvt'd 
method of distriliuling or directing the daylight 
upon or through them, so as to produce the clfeets 
of varying the light and shade in a more jdeasing 
manner tlian has otherwise been aeeomplished. The 
effects are jiroduced by means of a nuinher of eolored 
transparent and moveable blinds or eurtuiiis, some 
of which are placed hvliind the pivfvrc, for the 
purpose of iutereepting and ehanging the color and 
shades of the rays of liglit — wliicli being permitted 
to shine or pass through <*i‘rtain .semi-trunsjiaient 
parts of the ])i<'ture, produce many cuiious ehanges 
in the appearance of the color, in proportion as t’lie 
colored blinds are moved uj> and down. This 
motion is jierformed in a peimliar order liy the aid 
of e >rds connected with the mai'liimuy, which we 
shall presently describe, Ollier eolot\‘d tiansparenl 
blinds are situated alune and m front of the picture, 
wbicli are also moved 1)\ line-,, and by that means 
distiibute or direct tlu* rays of light whieti are ]ut- 
mitted to fall upon the Jnrv aj tho ptrinre, and 
tberehy etfect many sin prising changes in the 
appearances of tlie colors of the painting. 

1, in the engraving, gives a lionzontal jdan of 
the building in the Kegent’s l\u k, in wdiieh are now 
being u.xhibited two magnifieent jnetures, each of 
them consisting of several thousand sipiare feet of 
canvas, A shows the plan of the revohing saloon, 
conveniently tilted up with a circular range of boxes 
and seats at the back part, and with several row's of 
benches in front ; the remaining space is a carpeted 
floor laid upon an inclined j)lani>, for spectators 
who choose to stand. B B shews the situation of 
one of the pictures ; and C C the situation of the 
other. D D are two large windows, fitted with 
ground or semi-transparent glass, to admit a portion 
of light behind the picture. The saloon is a building 
of a cylindrical form, and has a spacious opening, 
Z, in one side, for viewing the picture through. 
The doors for the admission and departure of the 
company are situated at S S aud Z Z on the opposite 
side. The spaces betw een the opening of the saloon 
and the pictures is inclosed above and on each side 
by light screens, forming a kind of vista, (as seen 
at a a and b. b) which, concealing the margin of the 
picture, prodtlce in a certain degree the eflect of 
panoramic pictures. 

Fig. 2 represents a vertical position of the build- 
ing and apjiaratus, in the direction of the dotted 
line X drawn on the plan, and the letters of rc- 


I ference are the same in both of the figures for the 
corre.sponding parts. Consequently A shows the 
saloon, the W’alls of which are elegantly decorated 
with drapery and painted devices ; aud the ceiling, 
which is of a slightly conical figure, is tastefully 
ornamented with a transparent juiiutiug, which 
designedly admits of but a very sombre light from 
skylights ])lueed above. B is one of the pictures 
suspended from above, ami kept in a jiroper degree 
of teii.sioii by small w'cights imng on at bottom, and 
also at the sides, at which jilace the lines for the 
weights pass over small pulleys fixed to a stationary 
rail not showm in the engraving. Before the window 
1) the colored transparent hlind.s are suspended by 
lines, so a-^ to be capable of moving up and down, 
in order to by and overlay eaeh other; five of? 
these are represented at f\ but there may be a eon- 
siderahly greater number used, which will de]n‘nd 
entirely upon the nature of tlie painting or scenery 
to be exhibited, and must, as wtU as the arrange- 
ment of their moxements, and also the color of the 
cloth, be determined by the judgment of the painter. 

F shows a large sky-light in the roof of the pieture 
room for the admission of light ujum the fare of 
tlie pieture ; this wdndow' is likewise fitted with 
ground glass, and furnislied w ith transjiarent colored 
blinds, as seen at h' F, wliicli move upon hinge 
joints fixed to tiieir njipermost ends, so as to be 
eapabh* of moving into the dotted position, thereby 
Iiermitting the rays of light to fall unobstrueted 
upon tin* faee of the jiietuie ; when they are raised 
up as shown in the figure, they intereejit part of the 
light, ami wlien brouglit fully ii]) they may be made 
to elose nj) llie window cntiiely, and thereby cause 
all the rays of liglit to pass upon the pieture through 
the eolonul shades, so as to produce variations in 
the shailes ami tints upon the jiieture. 

The eolored blinds are moved by cords or lines, 
which ])roeeeding from them, pass over small pulleys 
near the top of the building, and tlien descending 
are attached to a long lever or balance, 11 11, wbieli 
moves uj)on a centre or fnlernm al h. This part of 
the ajijiaratus is situated in that int rmediate portion 
of the building between the two jiieture rooms, as 
seen at // in the plan, Fig. 1. The lines K proceed 
over small pulleys, kj and over leading jiulleys 
situated at the end of the roof of the building, 
after which they are attached to extremities of tlie 
blinds, F F, in order to close or ojien them. 
There are five jiairs of these blinds in the length of 
the building, but only one pair exhibited in the. 
figure. The cords marked T^, and those marked M 
jiroeeed over small jmlleys in the roof of the build- 
ing, and are then attached to the hanging blinds, 

The lower ends of these cords, L and M, are 
attached to the lever G H on opposite sides of the 
fulcrum, consequently, when the lever is moved on 
its centre, some of the blinds will ascend and othera 
descend, so as to pass over each other, and produce 
difl’erent tints of light : but no precise or even 
general rules can be laid down for these motions, as 
they must depend entirely upon the nature of tha 
scene and the intention of the artist. When it is, 
desired to produce the change in the lights and 
shades of the picture, a workman draws the end If 
of the lever slowly downwards, by turning the 
winch P shown in Fig. 1, and also by dotted lines 
at P in Fig. 2, where two ends of a rope proceed 
over pulleys, and are attached to opposite ends oC 
the lever G H ; this rojie winds round a barrel, 
which is turned by a jiinion and cog wheel from 
the winch P, and the ends of it pass ofl’ on opposite 
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If ides of the barrel, so that a variety of changes is 
produced by turning the winch round in contrary 
directions. A balance weight is attached to one 
end of the lever G H, for the purpose of balancing 
the weight of the blinds. The extent of motion 
which the various colored blinds may require to 
have communicated to them, can be obtained by 
attaching their lines or cords to the lever G 11, 
nearer to or furtlier from the centre of motion. 

The floor of the revolving saloon is supported 
upon a very strong timber frame- work, which <*onsists 
of a central shaft or axis, o, having twelve timbers 
or arms similar to those at p p, arranged round it at 
equal distances in the manner of radii ; the extre- 
mities of these timbers are connected by ujiright 
pieces ; and the whole framing further strengthened 
by diagonal braces and cross-timbers, which, pro- 
ceeding from one arm to the next, are firmly bolted 
to each, and form a pentagonal framing. I'he 
cross-timbers serve to carry the hearings of twelve 
strong iron shafts, which form the axis to twelve 
cast-iron wheels or rollers, two of w'hieh arc shown 
at V V. These w'heels roll round upon the surface 
of a circular metal curb or ring, firmly bolted to a 
course of masonry situated uj)on the top edge of the 
circular wall U U. This wall having to support 
the revolving amphitheatre above, has a very solid 
foundation many feet below' the surface. The central 
shaft 0 is furnished with a pivot or gudgeon at its 
low'er extremity, which works in a brass step-piece, 
is fitti'd with adjusting screws, and securely fixed on 
a pier of masonry. The cylindrical part of (lie 
saloon above the floor is comj)osed of light wood 
framing, internally decorated as lieforc mentioned. 
The roof of the saloon is furnished with a gudgeon 
or pivot in the centre, adapted to turn round in a 
beam affixed to one of the principals of the main 
rojf as seen at 1. / / shows a sky -light for ad- 

mitting light through the transparent ceiling of the 
saloon. 

I’lic extent (if the circle di'serilied liy the revolving 
motion of the saloon, in exhibiting tlie two jiietures 
alternately, ft»rftis an arc of about 7.V ; and during 
the time ihat the saloon is in motion no cimipuiiy is 
permitted to go in or out ; hut wlicn the opening .S 

brought in the jiro])er situation opjmsite to either 
of the pictures, one of tlie two doors, s 2 . of tlie 
saloon will he found to e()rres[)on(l exactly with one 
of the door-ways respectively marked .v z .shown iii 
the circular brick w'all surrounding the saloon, and 
will thus open a direct entrance to it. On the 
outside of this eircular wall a suit.ihU* room at R is 
provided for such of the comjiany to wait in that 
arrive at the inoinent the saloon is in motion. 

We have now only to describe the method by 
which the revolving motion of the saloon is effected, 
and we regret that the very limited space allow’ed 
for the delineation of this ]iart of the machinery 
renders it not very clear in tlie Fig. 2. A portion 
or segment of a wdie,el with cogs, m, is firmly fixed 
to tlie central shaft o, .so that its eog.s may he 
engaged with the cogs of a pinion fixed upon a 
vertical shaft, which has a bevilled wheel at its 
lower extremity; this wheel is engaged with the 
teeth of another bevilled wheel placed in a vertical 
position ; and as the axis of the last-mentioned 
bears also a cog wheel, they revolve together. This 
train of wheels i.s set in motion by a small pinion, 
which is immediately operated upon by the turning 
of a winch with a fly wheel upon the same axis to 
regulate th(‘ power. 


ILLUSTRATIONS OF THE LINN^UN 
SYSTEM, NAMING PLANTS, tfcc. 

f Ri'.siancil from 59.) 

Tiik ob.«ervations on pages 58 and 50 will readily 
siigge.st the method to he adojited in finding the 
name of an unknown plant. For example, suppose 
we gather one from the fieki.s, and posses.s some 
book which wc know contains a description of it. 
W'e may not be awaie of the name of the plant we 
have gathered, and consequently know not in what 
jiart of the hook such a description is to be found. 
To ascertain this, we must jirocecd as follows : — 
First, directing our attention to the llow'ers, we find 
that there arc five disliiu't stamens; from wiiieh we 
conclude it to be of the ela.ss Pentandria. Nt*xt we 
observe the number of styles ; there being hut one, 
the order it belongs to is TMoiiogynia. We must 
now turn to the proper class and order in the book 
we pos.se.'ss, and lln re we shall find n variety of 
genera arraugi d under each other, and very often 
ctdlccled into little gioups. Reading over the cha- 
racters of tlu’sc genera, our plant wifl agree with 
only one of iJiem — for instance, with Primula, or 
the Primrose family, whose characters are, calyx 
tubular and five -toothed ; corolla salver- shaped ; its 
lube cylindrical ; its mouth open. Cajisulc opening 
witli ten tetil). 

As these eliaructers belong to no other genus 
whatever, we eaunol err thus fur, and it only re- 
mains for us to discover what species of Primula 
wc have plucked, f or this purpose we have to turn 
a little flirt lier in the book, where Primula is more 
fully deseiihed, and which the index, or our own 
oh.seiwation, will easily direct m to. Here five 
IJnti.sh .‘•pccies art described as follow's : — 

Lkwks gkkkn. Fiovvkrs vkli.ow. 
ConuHtm Vrimroac .. . Flowers single on the stalk. 
OxUp. . Flow(‘r.s many on the stalk ; corolla flat, 
Coirsli/i . , Flow’ers many on the stalk ; corolla con- 
cave. 

* Lkaves mealy. Flowers pink. 
IhrtVs-pyv Primrose . . Leaves crenate ; calyx ob- 
hmg, ovate. 

Hroltish Primrose . . Leaves dentate ; calyx swelled 
out. 

By attending to the above it is easy to know our 
jilant, for as it agiees only with the first descrip- 
tion, it must he tlu* Common Primrose, tliut “ineeK 
and ''oft-fyed emhJern of childhood,’^ which greets 
us w itli tlic promi.se of corning spring, and which 
brightens the mn.s.sy hedge- rows witli its smiling 
yellow flowers. 

'Che above method of naming unknown plants is 
applicable in all otlicr cases, both on wild and 
g.irdeii flowers : it imi)lie.s but little labour, and 
oreupie.s, exeejit in diflieult cases, hut little time. 
.Still to tlic young botanist it may appear difficult, 
hut let him remember that every 8te]> in his progress 
renders wliat is to come more easy. When he 
knows one of tlic above species, he has but to look 
at four descrijitions instead of five, whenever he has 
procured a second sjiecies — a third is still more 
ea.sily found out, and so on in all instances. 

The following observations on the various Li«- 
nsean classes, and examples of some plants found 
under each, will much assist the student's general 
knowledge of classification. He may gather any 
plant mentioned, and compare it with the characters 
of the class. 
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Class I.<— Momandria. Two orders 



Containing plants with only 1 stamen, and 1 or 2 styles. 

A small class, containing among its hardy plants, 
the elegant Strawberry Blite, and the Red Ccn- 
tranthus, otherwise called Red Valerian. Its hot- 
house plants are many of them interesting and 
beautiful ; among them are the Ginger, the Arrow 
Root, and the Turmeric. The Saltwort, the Water 
Starwort, and the Mare's-tail, are all that England 
calls her own ; and these, which arc mud plants, 
possess but little beauty or interest. 

Class II. — Diandria. Three orders. 

Containing plants with 2 stamens, and 1, 2, or 3 styles. 

i y.T 

An interesting, though small class — many of its 
flowers are both beautiful and fragrant. The Jas- 
mine, the Lilac, the Rosemary, and the Privet, are 
among them. Here, too, we find the Olive, the 
Pepper plant, the Sage, (of which there arc no less 
than 170 sjiecies,) the Vi-ronica family, the Sehi- 
zanthus, and the curious little Bladderwort, so 
remarkable for its root. In the second order is 
almost the only Grass which bear.s a scent ; it is 
called the Sweet-scented Vernal Grass, and in the 
spring covers mosi of our dry and road-side pastures. 
It is a favorite with the cattle, and, wdien dried, 
will retain its scent for years. 

Class III. — Triandria. Three orders. 



Containing plants with 3 stamens, and 1, 2, or 3 styles. 

ly. 

A class extensive, important, and varied. It 
contains, in the first order, the Crocus, the Iris, and 
most of the beautiful bulbous plants of South Africa. 
Following tliese are numerous rush-like plants of 
native growth, and the sacred Papyrus, the plant 
from whose pithy, rush-like stem, the ancients pro- 
cured there first, and, for many ages, there only 
paper. In the second order is tiiat numerous and 
valuable tribe, the Com, the Grasses, the Reeds, and 
the Sugar Cane. 

Class IV.^Tetrandria. Three orders. 


Plants with 4 stamens of equal length, and 1, 2. or 4 styles. 

b.y.'r 

We find but few plants, with four stamens, yet 
among them are some of interest. The Plantain of 
the fields is well known to us all. The Xc&scliwhose 
receptacle is so valuable in fulling cloth, and whose 
leaves are so formed as to retain the water upon 
them, belongs here; so also does the bright and 
glossy-leaved Holly. The Scabious, the Goose- 
grass, and that vegetable ingrate, the Dodder. 

Class V. — Pentandria. Six orders. 



Plants with 5 stamens, a.id 1, 2, 3, 4, 5, or many styles 

Pentandria contains no less than about one-fifth 
of tlie whole flowering plants. It begins with the 
rough-leaved kinds. The Bugloss and the Comfrey 
are^ among them. Then there is the lovely little 
“Forget-me-not,” that blossoms bright and blue on 
the rippling stream. The curious Pimpernel or 
Poor Man's Weather Glass, is its near attendant. 
Then follow the aspiring Bell-bine, the lowly Prim- 
rose , and the fragrant Violet, the Coffee, the Tobacco, 
the Capsicum, tlie Balsam, the luscious Grape, the 
noble Teak tree, (that lord of the Asiatic forest,) 
and the shining Currant. The poisonous family of 
the Niglitshade, in which are the Egg plant, the 
Love Ajiplc, and the Potatoe, bear them company 
in the first order. In the next comes that extensive 
tribe, the Umbellate plants, as the Carrot, the 
Parsley, the Parsnip, and the Hemlock. In the 
order Trigynia, among others, are the Guelder Rose, 
the Elder, and the Sumach. In the order Tetra- 
gyuia is hut the Grass of Parnassus, a lovely plant 
of our mountain pastures. In Pentagynia are the 
thick-lcaved Crussulns, the useful Flax, the Thrift, 
and the curious Sundew. 



The three English species of Sundew. 


Class VI. — Hexandria. Four orders. 



Plants with 6 equal stamens, and 1, 2, 3. or many stylea 

\ V 
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This class claims our notice from the beauty of 
some of its examples, no less than from the utility 
of the rest. Who has not observed and admired the 
elegant form, colors, and beauty of the liilies, the 
Snowdrop, the Narcissus, the Tulip, the Hyacinth, 
and almost all the rest of the bulbs ? These are not 
all, even in the first order, for we have the noble 
Banana or Plantain tree, the Aloe, the Pine Apple, 
the Bamboo and Rattan Cane, the Fan Palm, the 
Yucca, the Lily of the Valley, and the Asparagus. 
The Rice, that valuable jdant which grows in water, 
where nothing else fit for human food will flourish, 
and which supplies with nutriment no less than 
one-third of the whole human race, belongs to the 
second order of this class. In the third are placed 
the large family of the Docks, one species of which 
is the common Sorrel. 

{Continued on pn^e 132 ) 

FROZEN WELL. 

Near Owego, occurs this apparent contradiction of 
nature’s laws, which is thus described by a corres- 
pondent in Silliman^s Journal. 

The w^ell is e-xcavated on a table of land, elevated 
about thirty feet above the bed of the Suscpiehanna 
River, and distant from it three-fourths of a mile. 
The depth of the well, from the surface to the 
bottom, is said to be 77 feet ; but for four or five 
months in the year, the surface of the water is 
frozen so solid as to be entirely useless to the inha- 
bitants. On the 23d of the present month, (Feb.) 
in company with a fiicnd, I measured the depth, 
and found it to be fil feet from the surface of the 
earth to the ice wdiieh covers the water in the well, 
and this iee we found it impossible to break with a 
heavy iron weight attaehed to a rope. The sides of 
the well are nearly covered with masses of ire, 
which, increasing in the descent, leave but ab<*ut a 
foot space (m diameter) at the bottom. A thermo- 
meter let down to the bottom, sunk 38'’ in 15 
minutes, being 118° in the sun, and 30° at the bottom 
of the well. The well has bien dug 21 years, and 
1 am informed 'by a very credible person who assisted 
in the excavation, that a man could not descend 
to work in it for more than two hours at a time, 
even with extra elothiiig, although in the niontli of 
June, and the w'catlier excessively hot. The iee 
remains until very late in the season, and is i>fteii 
drawn up in the months of June and July. Saniuel 
Mathews drew from the well a large jueee of iee on 
the 25th day of July, 1837, and it is common to 
find it there on the dth of July. 

The well is situated in the highway, about one 
mile northwest of the village of Owego, in the town 
and country of Tioga. There is no otlier well on 
that table of land, nor within GO or 80 rods, and 
none that presents the same phenomenon. In the 
excavation, no rock or slate was thrown up ; the 
water is never affected by freshests; and is what is 
usually denominated “ hard," or limestone water. 

A lighted candle being let down, the flame became 
agitated and thrown in one direction at the depth of 
30 feet, but was quite still, and soon extinguished 
at the bottom. Feathers, down, or any light sub- 
stance, when thrown in, sink with a rapid and 
accelerated motion. 

Professor Silliman, in attempting to solve this 
extraordinary and difficult problem, observes : At 
the depth of more than 60 feet, water ought not to 
freeze at all, as it should have nearly the same tern- 
perature of that film of the earth’s crust, which is 
at this place affected by atmospheric variations, and 


solar influence, being of course not far from the 
medium temperature of the climate. Could we 
suppose that compressed gases, or a greatly com- 
pressed atmosphere were escaping from the water, 
or near it, this would indicate a source of cold ; but 
as there is no such indication in the water, wc 
cannot avail ourselves of this explanation, unless we 
were to suppose that the escape of compressed gas 
takes place deej> in the earth, in the vicinity of the 
well, and in proximity to the water that supplies it. 
Perhaps, this view is countenanced by the blowing 
of the candle at the depth of 30 feet, blowing it to 
one side, tlms indicating a jet of gas which might 
rise from the water as low as its source ; and even 
if it were carbonic acid, it might not extinguish the 
candle, while descending, as the gas would be much 
diluted by common air ; and still, in the progress of 
time, an accumulation of carbonic acid gas might 
take place at the surface of the water, sufficient to 
extinguish a candle. 


(litwumcd fiom jmpc 95.) 

IJt/ioffrapliic Stones . — Any stone which effer- 
vesces with un ac id, which imbibes w^ater with faci- 
lity, and is ea.'-ily penetrated by greasy substances, 
is fit for lithography. It is well known that car- 
bonate of lime hiltils these conditions ; next to silex, 
lime is the earth found in greatest abundance on the 
surface of our globe, and chiefly in the state of car- 
bonate. It is found, first, in masses in primitive 
beds, and almost always of a white color, and in a 
jmre state ; secondly, in transition beds, in masses 
of different colors, proceeding from the detritus 
of the first ; such are marbles ; thirdly, in bed.H of 
later formation; in these it is found in abundant 
strata; but it is necessary to choose amongst these, 
as these beds or deposits formed by water are almost 
always of a coarse texture, intermixed with crystals 
or filled with shells. 

By this it is easy to sec that lithographic stones 
are not scarce ; from the coarse calcareous stone 
which serves for buildings, to the compact calca- 
reous ones, which receive the polish of marble ; an 
minute variety of other stones exist, which contain 
with lime, silex and alumina, and the two latter 
even to excess, and which are all more or less proper 
for lithograjihy. 

l.ithograpliic stones may consequently be found 
ill chains of mountains, on hills, and in plains ; 
those, therefore, who are in search of them, ought 
to be provided with u small bottle of nitric acid, 
and whenever a white .stone is found which does not 
strike fire with steel, it must be tried with the acid, 
ami if an effervescence takes place, it is a litho- 
grui>hic stone. The following are the rules by 
which the best may be selected : — 

The best lithographic stone hitherto found breaks 
witli a eonehoidal fracture ; it is of a fine homoge- 
neous texture, its color is a uniform and yellowish 
white, being nearly similar in appearance to the 
hone stones used in sharpening razors ; on breathing 
on them, a slight aluminous smell, (similar to thaS 
of pipe-clay,) is perceived. 

The quarry from which the first lithographic 
stones were extracted, is still that which fumiahea 
them in the greatest abundance, and of the largeat 
dimensions. It is situated at Solenhofen, near 
Papenhelm, in Bavaria. No quarries hitherto 
known in France give atones equd to the German 
ones. 
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Stones, however, have been found near Cha- 
teauroux, which in some respects have a great 
advantage over the Bavarian ones ; they are mucli 
harder, of a finer texture, they preserve much 
better the soft tints in chalk engravings, and the 
impressions are much brighter. For these reasons, 
the French stones would be far superior to the 
German, were they not interspersed with innu- 
merable spots and defects, so that it is extremely 
difficult to find one, 18 inches square, which is free 
from them. 

We have tried some stones extracted from a new 
quarry, found near Chatellerault ; lliey ajipear to 
])Ossess all the necessary qualities : they may be 
procured of any -size*; they are white, slightly in- 
clined to a grey, excessively liard, and highly allui 
niiiious ; ^they absorb both water and grease with 
equal avidity. Lines drawn upon this stone jirint 
With great purity, and it is jierhajis preferable to 
any other for ink drawings. 

Next to tliese stones, which are the only ones to 
be employed^ for highly finished drawings, we may 
rank white marbles, Mhicli arc not so proper lor 
lithography. After these, come the common c.d- 
eareous stones, which produce drawings of various 
qualities according to the more or less fineness of 
their texture ; and last of all, the coarsest calcareous 
stones, which from the number of foreign substances 
they contain, cannot be employed in lithography. 

Sawing and Polihhing the Stones. — In ortler to 
withstand the necessary pressure, a stone a foot 
square must not be less than two inches in thick- 
ness ; and one three feet square, must he at least 
four inches thick. 

When stones are a great deal thicker than is 
necessary, they may be divided by a saw and sand, 
as is done with marble ; and after they have been 
squared, they must he rubbed faec to face with 
sand and w'atcr, and the edges rounded with a file 
and smoothed with pumice-stone, using the sand 
finer and finer by degrees, until the surface is ])er- 
fectly smooth and even, when the stone will he 
ready for the draughtsman. 

Ditl'ercnt grains are given, according to the 
nature of the drawings : fine and delicate drawings 
rc(|uirc a very fine grain, while hold ami spirited 
ones requin* a coarser one. 

Ruftl/tng off Chalk Drawings.— a stone is 
done with, and it is wished to rub oil’ the drawing 
which is on it, in order to execute another, it must 
he first rubbed w’ith sand until the lines of the 
drawing ha\ e disajipeared ; it must then be w aslu d 
with a mixture of aquafortis and w’ater, (m the 
projiortion of one part of acid to twTiity of water.) 
This operation is indispensable in order to destroy 
the former drawing, which otherwise would re- 
appear in the ])rinting ; it is then rubbed wdth fine 
sand, and tieated in every respect as in tlie first 
prejiaration of the stone. 

Preparation of Stones for Ink Drawings. — The 
stones having been prepared with fine sand, as is 
done for chalk drawing, must be w^ell w^ashed, and 
carried to a table perfectly free from sand or dust ; 
they must then be rubbed face to face with pow- 
dered pumice-stone and w'ater ; when perfectly 
smoth, they must be again washed. This being 
done, take a large pumice-stone, of a fine texture, 
and rub each stone separately with it, and with a 
circular motion ; this must be continued until the 
stone is polished, and perfectly free from grain or 
scratenes. 

When it is wished to give a still higher polish, 


the stones are often rubbed with a rag and pumice- 
stone. well powdered and sifted ; it must be after- 
wards washed and rubbed violently with a linen 
rag ; the stone is then ready for the draughtsman. 

Rubbing off Ink Drawings. — In order to rub off 
ink drawings, the suifacc of the stone must be 
strewed with pow^ilered pumiee-stone and water, 
another stone laid over it, and thus they must be 
rubbed face to face until the drawing disappears : 
acid and water are now to be poured on the stone, 
w'liich must be afterwards washed and prepared 
afresh as in the first instance. 

f Coni limed on page 129.J 

ASSAM TEA. 

1 1 will be remembered that, ujion the discovery of 
the tea-plant being indigenous in Upper Assam, 
Mr. C. A. Ilnice was sent thither to explore the tea 
country, and was appointed siijierintcndent of its 
culture. lie then proceeded to raise jdantations ; 
and, in the year 1838, transmitted to England 
ciglil diesis of “ Assam Tea,'' each containing 
320 lbs. It appears, also, that Mr. Bruce haa 
drawn up his second Report, which has been pre- 
sented by the Tea Committee appointed by the 
Bengal Government. 

Notwithstanding the troubles in which the frontier 
of Assam has been involved, Mr. Bruce has alto- 
gether discovered 120 tea-tracts, some of them very 
extensive, both on the hills and in the plains ; 
whence a sufficient number of sei ds and seedlings 
might be collected, in the course of a few years, to 
plant off the whole of Assam. 

In 1838, on going over one of the lulls behind 
Jaipore, about 300 feet high, Mr. Bruce discovered 
a tea-tract between two and Ihree miles in length ; 
the trees w'cre mostly as thick as they could grow, 
and the tea-seeds (smaller than he had seen before,) 
literally covered the ground : this was in the middle 
of November, when tlic trees had abundanee of 
fruit and flower on them. One ot the largest trees 
w’as two cubits iii ciicumfcrencc, taml fully forty 
cubits in height. At the foot of tlve hill w'os another 
tea-tract, and doubtless many of the Naga hills are 
co\crcd with tea. Mr. Ilruce crossed the Dacca 
river at the old fort of Ghergong, and, walking 
towards the hills, almost immediately came upon 
tea ; and in two days journey he saw thirteen tracts. 
Farlliei south-west, the small hills adjoining Gabrew 
lull were covered with tca-jilants. “ The flowers 
of the tea on the hills aic of a jileasant, delicate 
fragrance, unlike the smell of other tea-plants ; but 
the leaves and fruit a]>])car the same. This would 
he a delightful place for the maimfactlire of tea, as 
the country is wtII populated, has abundance of 
water, and grain is cheap. TIktc is a small stream 
called the Jhaugy livcr, at a distance of two hours 
walk : it is navigable all the year round foi small 
canoes, which would carry down the tea, and the 
place is only one and a half day’s journey from 
Jorehaut, the capital of Upper Assam.’^ South- 
west of Gabrew Purbet, (about two days journey,) is 
a village inhabited by a race called Norahs, who 
came from the eastw’ard, where tea abounds. The 
oldest man in this village told Mr. Bruce, that when 
his father w'as a young man, he had emigrated, with 
many others, and settled at Tipuni, opposite Jaipore ; 
that they brought the tea- plant with them, and 
planted it on the Tipum hill, where it exists to this 
day ; and that when he was about sixteen years of 
age, he w'as compelled to leave Tipum. on account 
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of wars and disturbances, and take shelter at the 
villaijc where he now resides. This man said he was 
eijfhly years of age, and his father died a very old 
man. lie was the only man met by Mr. Bruce in 
his journeys who could give him any account of tlie 
tea-plant, with the exception of an Ahum, who 
deidared that it was Sooka, or tlie first Kacharry 
Tl.’ija of Assam, wlio brought the tea-plant from 
Munkuin — he said it was written in his Putty, or 
history. Mr. Bruce found the old Norali man’s 
story true ; for the superintendent cleared the tract 
where it grew thickest, about 300 yards by .300 : the 
old man said his father cut the plant down every 
third year, that he might get tlie young leaves 
The Report is acconijianied by a maj» of Aluftoiek, 
Singpho, and the country west of the Boree Dihing 
river, showing all tlie tea-tracts that have been 
discovered ; they are distributed all over the district. 
Mr. Bruce does not pretend to s.iy liovv iiiueh tea 
they would all produce if fully worked. Until 
lately, he had only two Chinese black tea makers. 
These men h.ave native assistants ; each Chinaman, 
with six assistants, can only superintend one loealit\ , 
and the tea-lea\es from the various other tracts, 
widely separated, must be brouglit to tliese two plaeivs 
for manufacture. lienee, additional laboureis tuu>t 
be always emjiloyed to bring the leavc.s from so 
great a distance : the leave.'!, too, in the journey, 
soon begin to ferment, and the lahour of oul) pie- 
paring them so far in process that they may not 
spoil by the morning is c.xcessive. The men have 
often to work very late, and consequently the labour 
is not so well exi'cuted ; the leaves last gathered are 
also much larger than they ought to be, for want of 
being collected and manufactuied earlier — con.se- 
qucutly the tea i.s of inferior quiility. This ib men- 
tioned to show the iuconvenienee and expense of 
having so few tea-makers — a disadvantage which 
m.iy interfere with the success of the experiment. 
Mr. Bruce considers that it will not become suHi- 
ciently forward to lie transferred to spiamlators, 
until a sufUeient number of native tea-manufacturers 
have been taught to prepare the black and green 
sorts; then, under 100 available tea-manuf.icturers, 
it would be worth while to take up the scheme on a 
large scale. Labourers must be introduced, in the 
first instance, to give a tone to the Assam opium- 
eaters ; but the great fear is, that tin se latter would 
corrupt the new comers. If the cultivation of tea 
were encouraged, and the poppy put a stop to in 
Assam, the A.ssamese w’ould make a splendid set of 
tea-manufacturers and tea-cultivators. 

In c.stimating the extent of tlie tea-tracts, Mr. 
Bruce only refers to those patches of plants which 
grow thickly togctlier, and does not reckon the 
straggling plants in the forest and jungle. The 
former are so thick as to imjiede each other’s 
growth and by thinning them, a sufficient number 
of plants may be found to fill up the patches of 
jungle between the present tracts. Yet many tea- 
tracts have been cut dowm, in ignorance, by the 
natives, to make room for the rice-field, for fire 
wood, and fences. Many of these tracts have 
sprung up again, more vigorous than before. 

Mr. Bruce considers that in Assam, os in China, 
the hilly tracts produce tlie best teas. In the low 
land, the plants seem to love and court moisture, 
not i^’om stagnant pools, but running streams. The 
Kubung tracts have the water in and around them, 
and are all in heavy tree-jungles. An extent of 
300 yards by 300 will cost from 200 to 3C0 rupees, 
clearing, i. e. according to the manner in which 


the miserable opium-smoking Assamese work. They 
will not permit their women to come into the tea- 
gardens ; whereas, females and children might be 
profitably employed in plucking and sorting leaves. 
But the gathering is hard work — the standing in 
one position so many hours occasions swelling in 
the legs ; as the Assamese plants are not like those 
of China, only three feet high, but double that size, 
so that one must stand upright to jduck the leaves. 
7’he (.'hincse gjithcr theirs squatting down. Tin* 
Assame&e trees prolialily, become of a smaller 
and more convenient si/e after a few years' cultiva- 
tion ; from trimming the jilants, taking all their 
young leaves us soon as tlu‘y appear, and from the 
soil being poorer. Transi>laBfing, also, lieljis to 
.stunt ami shorten their growth. The Chinese as- 
sured Mr. Bruee. Unit (lie (’hina ]>lants, now of 
Deenjoy, would never Inue attained half their present 
jierfeetiou under ten ye:irs in their own corintry. 

The sun nniterially ad'eels the leaves; for, as 
soon as the trees that shudi' the jilaiits ijre removed, 

I the leaf Joses its fine deep green, and turns yeJ- 
Jowish ; blit it at length ehanges to a ffealthy green, 
and becomes thicker than wlien in tin* shade. 'J'he 
more the leave.^ are plm'ked, the greater nuinlier of 
tliem arc prodmvd. 'i’he plants in the snii Lave 
flower'^ and frtm miieli earlier than those in the 
shade; llovvers and seeds in duly, and fruit in 
November. Some jilants, by cold or rain, having 
lost all their llovvers, throw out buds more abun- 
dantly (ban ever. Thus, plants may be seen in 
llower so late ns March, (some of the China plants 
were in tlower in April,) bearing the old and the 
new seeds, flow, r-buds, and full-blown flowers, all 
jit one and tlie sunn* time. The rain, also, greatly 
aflects the Je.ives, for soirn* sorts of tea cannot be 
made in a rainy day; for instance, ihv Potrcbotit/ 
and ]\ItHf/pbeir. 'riie leaves for these ought to he 
collected about 10 a. m. on a sunny morning, when 
the dew has evaporated. The Pov'cbavf/ can only 
be maniifjietured from the li‘uves of the first eroji ; 
but the Mmgehciry ultliougb it requires the siime 
i*are in making as the other, can yet be made from 
any erop, jnovided the morning be sunny. The 
Chinese dislike gathering leaves on a rainy day for 
any description of tea. Some pretend to distinguish 
the tea imude on a rainy day from that made on a 
sunny day, mui'h in the same manner as tliey ean 
di.stinguish the shady from the sunny tea.s, by their 
inferiority. If the large leaves for the black tea 
wxTc eolleeted on a rainy d.ay, about seven st ers, or 
fourteen pounds, would be required to make one 
seer, or two jioiinds, of tva ; but if collected on a 
sunny day, about four seers, or eight pounds, of 
green leaves, would make one seer, or two pounds, 
of tea : so the Chinamen told Mr. Bruce ; and 
from experiment he found tlieir statement correct. 
The season for tea-making generally comnicnecs 
about the middle of March ; the second croji in the 
middle of May ; and tlie third about the middle oi 
July; but the time varies according to the rains 
setting in sooner or later. 

We now arrive at near the number of tea-plants 
cultivated in Assam. The China black tea-plants 
which were brought into Muttack, in 1837, amounted 
to 1G09, healthy and sickly; and they mostly 
flourish as well as if reared in China. Mr. Bruce 
collected about twenty- four pounds of the China 
seeds, and sowed some on the little hill of Tipum, 
in his tea-garden, and others in the niir.sery-ground 
at Jaipore ; about 3,000 of which have come up, 
are looking beautiful, and doing very well ; but the 
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China seedlings on Tipum hill have bcien destroyed. 
The Assam and China seedlings are near each other ; 
the latter have a much darker appearance — there 
may he about 10,000 of them. In June and July, 
1837, 17,000 young plants were brought from 
Muttack, and planted out in thick tiec lungles. 
Six or eight thousand had previously been planted 
there; many of these died in consequence of the 
buffaloes constantly breaking in among them ; but 
the rest are doing well, though in jeopardy of the 
above enemies. 

In 1838, 52,000 young tea-plants were brought 
from about ten miles distance from Jaipore ; a great 
portion of these have been sent to Calcutta, to be 
forwarded to Madras. Should they thrive there, it 
is Mr. Bruce’s opinion that they will never attain 
the height of the Assamese plants, but be dwarhhh 
like the Chinese. Transplantation should he done 
in the rains, when very few, if any, will die, pro- 
vided, also, tliat they are removed from one sunny 
tract to another. Mr. Bruce believes the tea-plant 
to be so hardy that it would live almost in any soil, 
if it were omy ])lanted in deep shade when taken to 
it. The roots should be well watered, but not 
inundated ; when they have taken hold, the shade 
should be removed. From moderately-sized ]>lants, 
removed from the jungle to a garden, a small crop 
e.f tea may be gathered ne\t year. From plants 
ra'sed from seed, a crop may be expected the third 
year ; they reach maturity in six years, and live 
forty or fifty. 

MFTALlvOClIROMV. 

I To ih<’ l^ditoi ) 

Sin. — In experimenting uj)on this subject, I find 
that platina may he eoloreil .‘.imilarly to steel, by 
emjiloying a solution of sulphate of manganese. 
I'lie colors are even more heuulilul thuti those pro- 
duoed on steel, but the rings art much ^mailer. 
The positive wire must slightly touifi liie platina 
foil. I have tried a steel plate als» u* <hc same 
.volution, and find that colors may b« i <oduced on 
it in a slight degree 

The battery made use ’vas a Grove’s battery 
of two small jelly jars. 

’J'rusting tliat it may afl’ord some information to 
your readers 1 have troubled you with this account. 

.TOllN saT\<tE. 


MISCKI.LANIES 

Crystallized Ornaments Alum Baskets, Sfc . — 
Dissolve 2 lbs. of alum ' a quart of hot water, 
pour it into a jar, and immerse in it one of the 
following or any similar articles, and there let it 
remain till cold, when it will la found that the 
alum has been deposited upon the object immersed 
ill it in the shape of the most beautiful white 
crystals. The objects may be either some twigs .of 
a tree, covered loosely with wmrsted, or else a 
frame-work made of brass wire, and covered in the 
same way ; it may represent a basket, crown, 
church, or in fact any thing that the taste of the 
maker can suggest. When immersed in the alum 
water it must be wholly covered with the liquid, 
and should not touch the bottom of the vessel. It 
may be colored by boiling up with the alum log.- 
wood or orchill, for purple. Brazil wood or red 


cabbage, for red. Turmeric or saffron, for amber. 
Gamboge or weld, for yellow. Sap green, Prussian 
blue, indigo, alkanet root, &c. &c., for the colors 
they yield ; but if blue is desired, instead of alum, 
use the sulphate of copper or blue stone. 

Effects of Mushrooms on the Air, — According to 
Dr. Mariet, mushrooms produce very different 
effects upon atmospheric air from those occasioned 
green plants under the same circumstances ; the 
air is promptly vitiated, both by absorbing oxygen 
to form carbonic acid, at the expense of the vegeta- 
ble carbon, or by the evolution of carbonic acid 
immediately formed ; the effects appear to be the 
same both day and night. If fresh mushrooms be 
kept in an atmosphere of pure oxygen gas, a large 
proportion of it disajipears in a few hours. One 
portion combines with the carbon of the vegetable 
to form carbonic acid, and another is fixed in the 
plant, and is replaced by azotic gas disengaged from 
the mushrooms. When fresh mushrooms are placed 
for some hours in an atmosphere of azotic gas, they 
produce but little effect upon it, A small quantity 
of carbonic acid is disengaged, and in some cases a 
little azote is absorbed. — Philos. Mag. 

Reduction of Metallic Poisons — Arsenics. — Gobel 
has found that formate of soda furnishes the most 
ready means of reducing metallic poisons, not only 
when in the state of oxides, but as sulphurets, 
and is, therefore, of extreme importance in re- 
searches ('onnected with medico-lcgal inquiry. The 
substance to be examined is mixed with the formate 
and heated in the usual manner in a small glass 
tube, over the flame of a lamp ; the arsenic, if present, 
of course, sublimes. In this way Gobel has de- 
tected the presence of orpiment in the golden sul- 
phuret of antimony, when present only in the 
proj)ortion of one part to 1,000 of the antimonial 
sulphurct. — Jahres — Berichf der Phys. Wissen^ 
chajten. Philos. Mag. 

Mode (if j>r(n'P7iting Beer from becoming acid. — 
A patent has been taken out, in America, for pre- 
serving beer from becoming acid in hot WTather, or 
between the temperatures of 74° and 94°. To every 
171 gallons of liquor, the patentee, Mr. Storewell, 
dirceth the use of 1 lb. of raisins, in the following 
inanner : — “ Put the raisins into a linen or cotton 
bag, and then put the bag containing the raisins 
into the liquor before fermentation; the liquor may 
then be let down at 65°, or as high as 70°. The 
bag containing the raisins must remain in the vat 
until the process of fermentation has so far ad- 
V anced as to produce a white appearance or scum 
all over the surface of the liquor, which will pro- 
bably take place in about 24 hours. The bag con- 
taining raisins must then be taken out, and the 
liquor left until fermentation ceases. The degree 
of heat in the place where the working vat is 
situated should not exceed 66°, nor be less than 
60°.” To prevent distiller’s wash from becoming 
acid, 2 lbs. of raisins should be put into 150 
gallons of the wash, the raisins being chopped and 
put in without a bag; and 106 gallons of hops 
should then be put into the wash vat for every 
eight bushels of malt at the time of washing, and 
three-quarters of a pound of hops for every bushel 
of malt brewed, to be boiled on in the liquor in the 
copper.— /emma/ of the Franklin Institute of 
America. 


L*kdon — rriuled l»y D. Fka.vus. 6, White Horse Lane. Mile Fnd.— PuhliMlied b>* W. Brittain, 11, ralernosier Row. 
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ELECTRICITY. 

r Besumed from page 51. J 

Every person who is accustomed to or acquainted 
with the use of an electrical machine, is aware of 
the very great difference of appearance and effect 
of a bail and a point when electrified. The fluid 
passes from or to a ball in a spark or sudden flash 
— from or to a point it proceeds silently, gradually, 
and in many cases imperceptibly, even when in the 
greatest quantity, being seen on the point only like 
a star, or a brush of light. Also, it is well known 
that a point attracts the fluid from a much greater 
distance than a ball does — and also in much greater 
quantity. These facts have given rise to very nu- 
merous highly interesting experiments, and also 
direct us how to accumulate, retain, or disperse the 
electrical fluid with the greatest facility and cer- 
tainty, at the same time proving the laws by which 
the different appearances are observed, and also 
showing the application of them equally to purposes 
of amusement, instruction, and utility. 

Mx, 16. — Hold a sharp needle at a few inches 
distance from a charged conductor, and try with the 
other hand to take a spark ; it will be found that a 
spark will not pass to the hand until the needle is 
withdrawn, although the needle may have been held 
at double the distance at which the spark would 
otherwise have flown across. This experiment 
shows that during the working of a machine no 
sharp points or edges must be any where around it, 
or they will all tend to draw off some portion of the 
fluid. So also it is requisite that every part of the 
electrical machine, and most electrical apparatus, 
must be made with well-rounded edges, and without 
sudden prominences or projections of any kind. 
Every thing of this kind must be well freed froni 
dust when in use, as every particle is a jioint con- 
ducting away the fluid : and not merely on the 
articles and table around, but still more especially 
from the working part of the machine itself, as is 
proved by the following. 

Ejc. 17. — Place a pointed wire on the prime 
conductor, turn the cylinder, and the whole fluid 
pi'oduced will be dissipated by the point. Thus 
fErmales, when electrified by being placed on a glass 
stool, seldom give so strong a spark as male persons, 
because of the pins in thoir dress, or their hair; 
the edges of their garments, bioaehes, ear-rings, 
&c., being like so many conducting points, which 
men^s dress is more free from. Let it be remaiked, 
however, that points w'hen covered up have not this 
tendency to dissipate the fluid which charges them. 

Ex. 18. — In the last experiment tlie point having 
been fastened to the prime or positive conductor, 
gives off the fluid in the shape of a brush of light, 
as in Fig. 1 ; but if it be placed on the negative 
conductor or cushion, its chain being removed, it 
will appear like a star, as in Fig. 2. This is seen 
also by either of the following methods ; — 

Ex. 19.— Take away the chain of the cushion, 
and place a pointed wire, a foot or more long, in a 
hole made on the top of that cushion, and also 
another similar wire on the top of the conductor ; 
let the points of these respective wires approach to j 
within a foot or less of each other, when upon | 
turning the machine a brush of light will appear 
upon the one, and a star upon the other. 

Ex, 20. — If the cushion of the machine be not i 
adapted fV the purpose, hold its wire in the hand 
towards tlie other wire, and the same appearance will 
be exhibited, 


The cause of this is easily explained. The^ po- 
sitive wire is giving off the fluid, the negative wire is 
receiving it, (See Figs. 3, 4, and 5.) The fluid 
passes &om 3 with considerable impetus or force, 
and as the particles of electric matter repel each 
other, it does not pass in a regular dense stream 
from 3 to 4, but diverges into a brush. It is pre- 
vented, however, from diverging too far in conse- 
quence of the attractive power of the negative 
point 4, where the rays of fluid are again collected. 
Were there no other force in action than equal at- 
traction on the negative side, and repulsion on the 
positive, the arc of fluid from one to the other point 
would be spindle-shaped, as it is in galvanism ; but 
in free electricity the repulsion from the positive 
side is much greater than the attractive force on the 
negative side — thus the fluid issuing from No. 3 
acquires a considerable impetus or momentum, which 
carries it in some degree beyond the negative point, 
before it enters, (as is represented by the dotted 
lines 5 ;) hence the cause of the brush and the star 
of light. 

Ex. 21. — Electric Flyer. — Place upon the con- 
ductor a pointed wire, and balance upon this a cross 
or star of wires, every ray of which is bent towards 
the end in the same direction, as represented in 
Fig. 6. The fluid issuing from these various points 
will turn the star of wires round in the opposite 
direction. 

Ejc. 22. — Small Orrery. — Instead of the flyer in 
the last experiment, support a small orrery, made 
as in Fig. 7, with a single point near the end pro- 
jecting sideways ; this also will turn round and 
exhibit the motion of the moon round the earth. 

Ex. 23. — Electric Orrery. — This apparatus is 
seen in Fig. 8. It represents the sun, earth and 
moon. The earth and moon are formed exactly as 
in the last experiment ; they are balanced at their 
centre of gravity, upon a pointed wire, bearing at 
its other end the sun ; this wire has a point pro- 
jecting sidevfays near its farthest extremity. The 
moon also bears a side point, thifs (every part 
being nicely balanced) the earth and moon revolve 
round each other, and both together round the sun — 
making one of the best possible illustrations of the 
real motions of these heavenly bodies. The whole 
apparatus may be six inches long; the sun, &.C. may 
be of wood. 

Ex, 24. — Electrical Cross. — Form a cross of 
two thin pieces of glass, and paste upon them spots 
of tin-foil, just or nearly touching each other, and 
with a wire point at each end, support this very 
nicely, as represented in Fig. 9. Turn the machine, 
when the fluid passing from the centre to each of 
the points will produce beautiful streams of light, 
constantly in motion in consequence of the rotation 
of the cross. Note. — This cross may be made hori- 
zontal instead of vertical. 

Ex. 25. — Make a windmill of card-board or baked 
wood varnished, up its centre put a wire, the lower 
end of which may fit a hole in the conductor ; the 
upper end must support a needle put crossways, so 
that its point projects through the head of the mill, 
ready to bear the sails. Make the sails of papei*, 
with a fine wire running along the back and end oi 
each, a point of it projecting beyond the other side. 
(See Fig. 10.) Let the centre of these aails be a 
small ball of metal, or else wood or #lt ; fix 
the sails in this ball, and place the whole upon the 
point of the needle. Upon turning the machine, 
the mill will revolve rapidly. This apparatus may 
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be across the sails from one extremity to the other, 
4 or 5 incbeSr the other parts in proportion. 

Sx, 26. — Compound Flyer, Round-about, 8fc . — 
A number of flyers may be made to revolve at the 
same time, if made very light, and delicately sup- 
ported ; an arrangement of this kind is seen in Fig. 
11. A number of similar contrivances may be 
made as a round-about, such as is seen at fairs, 
provided the points which are to give it motion are 
properly placed— one among these is 

Ex, 27.-— 2%e Electrical Inclined P/ane.— (Sec 
Fig. 12.)— In which a flyer is furnished with a 
small grooved pulley at each end of an axis that 
bears it, it is placed on two wires which are sup- 
ported by glass ; when this is connected with a 
moderately powerful machine, the flyer immediately 
begins to turn round, and traverses up the wires. 

Ex, 28. — Electric Flyer with Belle, — ^This ap- 
paratus is represented in Fig. 13. It consists of a 
stand with differently-toned bells arranged upon it, 
the centre is a glass rod, and this supports a flyer, 
which flyer has dependent from one of its arms a 
wire and a silk string bearing a brass ball, (the only 
use of the wire is to keep the string somewhat 
steady, also the fifth arm of the flyer bearing a ball 
is merely a counterpoise for the weight of the wire 
and string.) To use it, take away the conductor of 
the machine, and put the flyer in the same place as 
the points of the conductor usually are, when it will 
turn round, and the ball striking against them, of 
coarse rings the bells. 

Ex, 29. — Hold towards the ball of a charged 
conductor a spiral tube (Fig. 14.) furnished with a 
ball at the end, and contrary to the usual character 
of a point, it will take a spark ; this is owing to the 
interrupted nature of the conductor which connects 
the point with the hand or with the ground. 

Ex, 30. — Support a spiral tube on a point, as 
represented in Fig. 15, and have a flyer affixed to 
the upper end ; connect it with a charged prime 
conductor, when the fluid passing away from the 
points turns the spiral on its axis. 

I Continued on page IGl.J 

PREVENTING THE DECAY OF WOOD. 
Thb following is extracted from a paper read by 
Drfc Parry, of Bath, before the Society of Arts 

it appears that the contact of water and air are 
the chief causes of the decay of wood. If, there- 
fore, any means can be devised, by which the access 
of moisture and air can b^ prevented, the wood is 
eecure against decay. This principle may be illus- 
trated by supposing a cylinder of dry wood to be 
placed in a glass tube or case, which it exactly fills, 
and the two ends of which are, as it is called, her- 
metically sealed, or entirely closed. Who will doubt 
that such a piece of wood might remain in the open 
air a thousand years unchanged ? Or let us take a 
still more opposite illustration of this fact — that of 
amber, a native bitumen, or resin, in which a variety 
of smidl flies, filaments of vegetables, and others 
of the most fragile substances, are seen em- 
bedded, having been preserved from decay much 
longer, probably, than a thousand years, and with no 
apparent tendency to change for ten times that 
period. 

To exclude air and moisture, various experiments 
have been employed, of which the most common is 
covering the surface with paint ; which is oil mixed 
with some substance capable of giving it the color 
which we desire. It is well known that several of 


the oils, as those of linseed, hemp-seed, Ac.^ 
become dry when thinly spread on an hard sub- 
stance. The drying quality is muchUsisisted by being 
previously boiled with certain metallic oxides, more 
especially that of lead, or litharge. The crust so 
formed is with difficulty penetrated by moisture or 
air. For this purpose, also, drying oil is spread on 
silk or linen, in the manufacture of umbrellas, Ac. 

When paint is employed within doors, it is cus- 
tomary to add to the oil, besides the coloring matter, 
some essential oil of turpentine, which not only 
makes it dry more readily, but, by giving it greater 
tenuity, causes it to flow more freely from the brush, 
and therefore to go farther in the work. For the 
same purpose it forms a part of the paint used on 
wood and iron work in the open air, but most 
improperly ; for on rubbing wood painted white, 
and long exposed to the weather, the white lead 
comes off in a dry powder like whiting ; as if the 
vehicle wdiich glued it to tliewood had been decom- 
posed and lost, leaving only the pigment behind. 

The composition, which experience has proved to 
be the best adapted for the preservaaon of wood 
from both species of decay, (viz. the wet and dry 
rot,) is as follows : — Melt twelve ounces of rosin in 
an iron pot or kettle ; when melted, add eight ounces 
of roll brimstone, and just when both are in a liquid 
state, pour in three gallons of train, or whale oil. 
Heat the whole slowly, gradually adding four ounces 
of bees' wax cut into small bits, frequently stir the 
mixture, and as soon as the solid ingredients are 
dissolved, add as much Spanish brown, or red or 
yellow ochre, or any other color, (first ground fine 
writh some of the oil,) as will give the whole a deep 
shade. It will now be fit for use. Lay on this 
paint or varnish as hot and thin as possible ; and 
some days after the first coat becomes dry, give a 
second. These coats will preserve planks, Ac., for 
ages. What remains unused will become solid on 
cooling, and may be remelted for future occasions. 
Dr. Parry used some of this composition on elm- 
paling, which, eighteen years after, was as sound as 
when first put up. 

All the substances contained in this mixture are 
capable of perfect incorporation with each other by 
heat, and when separately exposed, are with great 
difficulty acted on by water or air in any heat which 
occurs in our climate. They should be applied hot 
with a common painter's brush on the wood which 
is previously very dry, so as to sink deeply into it» 
pores ; and though at first they are apparently 
somewhat greasy when cold, yet after some days they 
make a firm varnish, which does not come off on 
rubbing. When it is required to give beauty to the 
work, coloring matters may cither be added to tlie 
mixture, or afterwards applied over it in form of 
common paint. Two coats of the composition 
should always be given ; and in all compound 
machinery, the separate parts should be so var- 
nished before they are put together ; after which it 
will be prudent to give a third coating to the joints, 
or to any other part which is peculiarly exposed to 
the action of moisture, such as water-shoots, flood- 
gates, the beds of carts, the tops of posts and rails, 
and all timber which is near or within the ground. 
Each coat should be dry before the parts are joined, 
or the last coat applied. 

This composition will also prevent iron and other 
metals from rusting. 

It is necessary to mention, that compositions 
made of hot oil should, for the sake of security, be 
heated in me^oUic or glazed earthen vessels, in the 
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open air. For whenever oil is brought to the 
Yioiling pointy or 612 degrees of Fahrenheit's ther- 
mometer, the vapour immediately catches 6ire, 
although not in contact with any dame : now though 
a lower degree of temjierature than that of boiling 
should be used in this process, it is not always 
practicable either exactly to regulate the heat, or to 
prevent the overflowing of the materials ; in either 
of these cases, were the melting performed in a 
bouse, the most fatal accidents might follow. 

Preservation of Wood by Charcoal. — The fol- 
lowing mode of preventing rottenness in pales, 
water-shoots, &e., is also recommended by Dr. 
Parry, who says 

** More than thirty years ago this subject pre- 
sented itself to my mind, on seeing some water- 
shoots, which had been pitched and painted in the 
common way, taken down in a state of complete 
rottenness. I had read that charcoal buried in the 
moist earth, had come down to us perfectly sound fiom 
the times of the Romans ; and that posts long 
withstood the same moisture, if the part intended to 
be put into^he ground was charred all round to a 
certain depth. Impressed with this fact, I deter- 
mined to try an artificial coating of charcoal, and 
when new water-shoots were constructed, I strongly 
and carefully rubbed them with a coat of diymg oil, 
which I immediately dredged all over with a thick 
layer of charcoal finely powdered, and contained in 
a muslin bag. After two or three days, when the 
oil was thoroughly dried, and firmly retained the 
greatest part of the cliarcoal, 1 brushed olf wliat 
was loose, and over that which adhered I applied a 
coat of common lead-colored paint, and a tew days 
after, a second. The whole became a firm and solid 
crust ; after which the shoots were put in their 
places, and being examined many years afterwards, 
appeared perfectly sound. Any other color would 
probably have succeeded equally well with that 
which I employed. 1 do not think that lamp black, 
which is a pure species of charcoal, would have 
answered the purpose of forming a thick defensne 
covering so well as the grosser charcoal which I 
used. But whatever sort of charcoal is employed, 
it ought cither to be fresh made, or heated again m 
close vessels, so as to expel the water wliich it 
greedily attracts from the air. It is to be observed 
here, that the practice of pitching pales, &c., is 
both incommodious and inefficacious, as pitch is so 
liable to be melted by the heat of the sun." 


THE SINGLE KALEIDOSCOPE. 

ITS CONSTRUCTION AND USE. 

In order to construct the kaleidoscope in its most 
simple form, we must procure two reflectors, about 
five, six, seven, or eight inches long. These re- 
fiectors may be either rectangular plates, or plates 
shaped like those represented in Fig. 1, having their 
broadest ends A O from one to two inches wide. 

If the reflectors are of glass, the newest plate 
glass should be used, as a great deal of light is lost 
by employing old plate glass, with scratches or 
imperfections upon its surface. The plate glass 
may be either quick-silvered or not, or its posterior 
surface may be ground, or covered with black wax, 
or varnish, or any thing else that removes its re- 
flective power. This, however, is by no means 
absolutely necessary; for if the eye is properly 
placed, the reflections from the posterior surface wiU 
•earcely affect the distinctness of the picture, unless 


in very intense lights. If it should be thought 
necessary to extinguish as completely as possible all 
extraneous light that may be thrown into the tube 
from the posterior surface of the glass plates, that 
surface should be coated with a varnish of the same 
refractive and dispersive power as the glass. 

mg. 1 . 



If the plates of glass have been skilfully cut with 
the diamond, so as to have their edges perfectly 
straight and free from chips, two of the edges may 
be placed together, as in Fig. 1 , or one edge of one 
plate against the corresponding edge of the other. 
But if the edges are rough and uneven, one of them 
may be made quite straight and free from all imper* 
fcctions, by grinding it ujion a flat surface with very 
fine emery, or with the powder scraped from m 
hone. When the two plates are laid together, so as 
to form a perfect junction, they are then to be 
placed in a brass or any other tube, so as to form 
an angle of 45°, 36°, 30°, or any even aliquot part of 
a circle. In order to do this with perfect accuracy, 
direct the tube containing the reflectors to any line, 
such as M N, placed very obliquely to one of the 
reflectors A O, and ojien or shut the plates till the 
figure of a star is formed, composed of 8, 10, or 
12 sectors, or with 4, 5, or 6 points, corresponding 
to angles of 45°, 36°, and 30°. When all the 
points of the star are equally jierfect, and none of 
the lines which form the salient and re-entering 
angles disunited, the reflectors must be fixed in that 
position by small aichcs of biass, A B, filed down 
till they exactly fit the space between the open ends 
of the plates. The plates must then be kept in 
this position by pieces or wedges of cork or wood, 
or any other substance pushed between them and 
the tube. The greatest care, however, must be 
taken that these wedges press lightly upon the re- 
flectors, for a very slipht force is capable of bending 
and altering the figure even of very thick platci of 
glass. 

When the reflectors are thus placed in the tube, 
as in Fig. 2, their extremities a £, 6 £, next the 
eye, must reach to the very end of the tube, as it is 
of the greatest importance that the eye get as msMT 
as possible to the reflectors. 

mg. 2 . 
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The other ends of the reflectors AO, BO, 
must also extend to the other extremity of the tube, 
in order that they may be brought into contact witb 
the objects which are to be applied to the instru- 
ment. In using transparent objects, the cdl which 
contains them may be screwed into the end of the 
tube, so as to reach the ends of the reflectors, if 
they happen to terminate within the tube ; ini an 
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instrument thus constructed is incapable of being 
applied to opaque objects, or to transparent objects 
seen by reflected light. 

If the plates are narrower at the eye end, as in 
Fig. 2, the angular point £ should be a little on 
one side of the axis of the tube, in order that the 
aperture in the centre of the brass cap next the eye 
may be brought as near as possible to E. When 
the plates have the same breadth at both ends, the 
angular point E will be near the lower circumference 
of the tube, as it is at O ; and in this case it is 
necessary to place the eye>hole out of the centre, so 
as to be a little above the angular point E. This 
construction is less elegant than the preceding ; but 
It has the advantage of giving more room for the 
/introduction of a feather, or a piece of thin wood 
oovered with leather, for the purpose of removing 
the dust which is constantly accumulating between 
the reflectors. In some instances, the plates have 
heen put together in such a manner that they may 
he taken out of the tube, for the i)urpo8e of being 
tilieaned ; but though this construction has its ad> 
Hratages, yet it requires some ingenuity to replace 
ihe reflectors with facility, and to fix them at the 
lesxact inclination which is required. One of the 
most convenient methods is to support tlie reflector 
ill a groove cut out of a solid cylinder of dry wood 
Hff nearly the same diameter as the interior diameter 
^ the tube ; and after a slip of wood, or any other 
liabstance, is placed along the open edges of the 
jlates, to keep them at the proper angle given by 
Ihe groove, the whole is slipped into the tube, where 
it remains firm and secure from all accident. 

If the length of the reflectors is less than the 
lihortest distance at which the eye is cajiahlc of 
ieeing objects with perfect distinctness, it will be 
necessary to place at the eye at £ a convex lens, 
whose focal length is equal to, or an iuch or two 
greater than, the length of the reflectors. By this 
means the observer will see with jierfect distinctness 
the objects placed at the object end of the kaleido- 
fcope. This lens, however, must be removed when 
the instrument is to be used by persons who are 
lhort>sighted. 

The proper application of the objects at the end 
of the reflectors is now the only step which is re- 
quired to complete the simple kaleidoscope. The 
method of forming, selecting, and mixing the objects 
will be described hereafter. At present we shall 
confine our attention to the various methods which 
may be employed in applying them to the ends of 
|he reflectors. 

The first and most simple method consists in 
bitogti^ the tube within h^f an inch beyond the 
of the reflectors. A plane lens, of the same 
jter as the tube, ia then pushed into the tube, 

1 as to touch the reflectors. The pieces of colored 
be^ laid upon this lens, another plane lens, 
g its upper surface ground with fine emery, is 
qexc placed above the glass fragments, being pre- 
sented from pressing upon them, or approaching to 
v|ie first plane lens, by a ring of copper or brass ; 
«md is kept in its place by burnishing down the end 

the tnbe. The eye being placed at the other 
aid of the instrument, the observer turns the whole 
nd in his hand, and perceives an infinite variety 
' beautiful figures and patterns, in consequence of 
le succession of new fragments which are brought 

t bposite the aperture by their own gravity, and by 
|e rotatory motion of t& tube. In this rude state, 
wever, the instrument is by no means susceptible 
aflbrding very pleasing exhibitions. A very dis- 


agreeable effect is produced by bringbg the darkest 
sectors, or those formed by the greatest lumber of 
reflections, to the upper part of thq circular field ; 
and though the variety of patterns will be very 
great, yet the instrument is limited to the same 
series of fragments, and cannot be applied to the 
numerous objects which are perpetually presenting 
themselves to our notice. These evils can be re- 
moved only by adopting the construction shown in 
Fig. 2, in which the reflectors reach the very end of 
the tube. Upon the end of the tube A, Fig. 3, is 
placed a ring of brass, M N, which moves easily 
upon the tube A, and is kept in its place by a 
shoulder of brass on each side of it. 

Fig, 3. 
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A brass ci 11. M N, is tlicn made to slip tightly 
upon the mov( ring, so that when the cell is 
turned round hj means of the milled end, at M N, 
the ring may move freely upon the tube. The 
fragments of colored glass, &e., are now placed in a 
small box, or ohjpvt plate, as it may be called, con- 
sisting of two glasses, one transparent and the other 
ground, kept at the distance of one-eighth or one- 
t(‘nth of an inch by a brass rim. This brass rim 
geneially consists of two pieces, which screw into 
one another, so that the object plate can be opened 
by unscrewing it, and the fragments changed at 
j)leasure. This object plate is placed at the bottom 
of the cell M N, as shown at O P, and the depth of 
the cell is such as to allow the side O to touch the 
end of the reflectors, when the cell is slipped upon 
the ring. When this is done, then the instrument is 
held in one hand with the angular point E down- 
wards, (Pig. 2,) which is known by a mark on the 
upper side of the tube a and and the cell is 
turned round with the other, so as to present dif- 
ferent fragments of the included glass before the 
aperture A O B. The tube may be directed to the 
brightest part of the sky in the day-time, or in the 
evening to a candle or an Argand lamp, so as to 
transmit the light directly through the colored 
fragments ; but it will always be found to give richer 
and more brilliant effects if the tube is directed to 
the window shutter, a little to one side of the light, 
or is held to one side of the candle— -or, what is still 
better, between two candles or lamps placed as near 
each other as possible. In this way the picture 
created by the instrument is not composed of the 
harsh tints formed by transmitted light, but of the 
various reflected and softened colors which are 
thrown into the tube from the sides and angles of 
the glass fragments. 

In the preceding method of applying the objects 
to the reflectors, the fragments of colored glass^ are 
introduced before the aperture, and pass across it in 
concentric circles; and as the fragments ^ways 
deseed by their own gravity, the changes in the 
picture, though infinite in number, constantly take 
place in a similar manner. This defect may be re- 
medied, and a great degree of variety exhibited in 
the motion of the fragments, by making the objedt 
plates rectangular instead of circular, and moving 
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them tbrougli a groove cut in the cell at M N, in 
the same manner as is done with the pictures or 
sliders for the magic lanthom and solar microscope. 
By this means the different fragments that present 
themselves to the aperture may be made to pass 
across it in every possible direction, and very in- 
teresting effects may be produced by a combination 
of the rotatory and rectilineal motions of the object 
plate* 

When the simple kaleidoscope is applied to 
opaque objects, such as a seal, a watch-chain, the 
second’s-hand of a watch, coins, pictures, gems, 
shells, flowers, leaves, and petals of plants, im- 
pressions from seals, &c., the object, instead of 
being held between the eye and the light, must be 
viewed in the same manner as we view objects 
through a microscope, being always placed as near 
the instrument as possible, and so as to allow the 
light to fall freely upon the object. The object 
plates, and all transparent objects, may be viewed 
in this manner : but the most splendid exhibition of 
this kind to view minute fragments of colored 
glass, and objects with opaque colors, &c., placed 
in a flat box, the bottom of which is made of a glass 
mirror. The light reflected from the mirror glass, 
and transmitted through the transparent fragments, 
is combined with the light reflected both from the 
transparent and opaque fragments, and forms an 
effect of the finest kind. 

C Continued on paf^e 139. J 


DISCOVERY OF THE MARINER’S 
COMPASS. 

Much interest must for ever attach to the dis- 
covery of this instrument, and yet there are few 
subjects concerning which less is known. For a long 
period, the honour of the invention was ascribed to 
Gioia, a pilot, or ship’s captain, born at Pasitano, 
a small village situated near Mai phi, or Amalfi, 
about the end of the thirteenth century. His 
claims, however, have been disputed. According 
to some, he did not invent, but improve it ; and 
according to others, he did neither. Much learning 
and labour have been bestowed upon the subject of 
the discovery. It has been maintained by one class, 
that even the Phoenicians were the inventors ; by 
another, that the Greeks and Romans had a know- 
ledge of it. Such notions, however, have been 
completely refuted. One passage, nevertheless, of 
a very remarkable character, occurs in the work of 
Cardinal de Vitty, Bishop of Ftolemais, in Syria. 
He went to Palestine during the fourth crusade, 
about the year 1204 ; he returned afterwards to 
Europe, and subsequently went back to the Holy 
Land, where he wrote his work entitled “ Historia 
Orientalis,” as nearly as can be determined, between 
the years 1215 and 1220. In chap, xci of that 
work he has this singular passage : — ** The iron 
needle, after contact with the loadstone, constantly 
turns to the north star, which, as the axis of the 
firmament, remains immoveable, whilst the others 
revolve ; and hence it is essentially necessary to 
those navigating on the ocean.” These words are 
as explicit as they are extraordinary ; they state a 
fact, and announce a use. The thing, therefore, 
which essentially constitutes the compass, must have 
been known long before the birth of Gioia. In 
addition to this fact, there is another equally fatal 
to his claims as the original discoverer : it is now 
Mttled beyond a doubt, that the Chinese were ac- 


quainted with the compass long before the Bn- 
ropeans. It is certain that there are allusions to 
the magnetic needle in the traditionary period of 
Chinese history, about 2600 years before Christ ; 
and a still more credible account of it is found in 
the reign of Chingwang, of the Chow dynasty^ 
before Christ 1114. All this, however, may be 
granted, without in the least impairing the just 
claims of Gioia to the gratitude of mankind. The 
truth appears to be this : the position of Gioia, in 
relation to the compass, was precisely that of Watt 
in relation to the steam engine — the element existed, 
he augmented its utility. The compass used by the 
mariners in the Mediterranean, during the twelfth 
and thirteenth centuries, was a very uncertain and 
unsatisfactory a])paratus. It consisted only of a 
magnetic needle floating in a vase or basin by means 
of two straws or a bit of cork supporting it on the 
surface of the water. The compass used by the 
Arabians, in the thirteenth century, was an instru- 
ment of exactly the same description. Now the 
inconvenience and inefficiency of such an apparatiii» 
are obvious; the agitation of the ocean, and 
tossing of the vessel, might render it useless in H 
moment. But Gioia placed the magnetized needle- 
on a pivot, which permits it to turn on all sidew 
with facility. Afterwards it was attached to a card^ 
divided into thirty-two points, called Rose de Ventsi 
and then the box containing it was suspended in. 
such a manner, that however the vessel might bV’ 
tossed, it would always remain horizontal. Tbf 
result of an investigation participated in by men of 
various nations, and possessing the highest degroo 
of competency, may thus be stated. The discovery 
of the directive virtue of the magnet was mado 
anterior to the time of Gioia. Before that period^ 
navigators, both in the Mediterranean and Indian 
seas, employed the magnetic needle ; but Gioia, by 
his valuable improvement in the principle of 8us>« 
pension, is fully entitled to the honour of being 
considered the real inventor, in Europe, of the 
compass as it now exists. 


ANIMALCULES. 

BY DR. GRANT. 

** On the recent Discoveries and History of Ani- 
malcules creatures living, so infinitely smalts that 
the mentioning of their size subjects a lecturer, in 
the minds of many of his hearers, to a charge of 
inaccuracy, or, perhaps, of w’orse. Still is it not 
the les true that animated beings of marvellous 
minuteness exist ; that millions of animalcuka Uve 
in a single drop of water ; and that these creatures 
are of a complicate structure, and closely allied to 
animals of a higher class. They are various in 
species, possessing relatively cerebral ganglia, respira- 
tory, visual, masticating organs, &c., and stomachs, 
to the number of 150 in one animalcule* They 
abound in pools, in rivers, extensively in the ocean, 
and in all waters on the surface of the globe ; also 
in waters in mines, in water-percolating rocks, 
where no ray of light penetrates. Countless thou- 
sands inhabit mud ; and dnst, clouds of dessicuted 
earth, contain their millions ready to resume their 
living state. They are capable of a torpid existence 
in earth dried up by a summer sun, and hibernate 
frozen in ice. Poisons, if chemically combined 
with the water, destroy animalcules, otherwise their 
particles in any mechanical diasolotion are too large 
to be swallowed ; but even in the case of chemi<^ 
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combination, animakulos often revive after imbibing 
the strongest poisons. These powerful agents, there- 
fore, have little effect upon these creatures, and the 
ordinary means of destruction none : but a shock of 
electricity bursts their bodies and kills them in- 
stantaneously. Their increase is astounding. From 
one individuied, in four days, one hundred and forty 
millions of millions would have existed, sufficient to 
form two solid cubic feet of siliceous rock. Moat 
of the solid skeletons of polygastric animalcules are 
external siliceous covers which envelop the entire 
body ; they long resist decay, and they exhibit the 
general form and characters of the species to which 
they belonged. Both marine and fresh-water species 
abound in the tertiary deposits of all latitudes, 
forming alone entire strata, or occurring with the 
remains of other classes ; and they are observed 
along with the scales of fishes, in the substance of 
chalk flints, or siliceous porphora of the newest 
secondary rocks. Their remains form vast deposits 
and layers of solid stone. This wonder in some 
measure ceases when merged in the general view of 
the tertiary and most of the secondary formations. 
Testaceous rocks, in some instances, of more than 
130,000,000 of cubic fathoms in bulk, are composed 
entirely of shells, the skeletons of molluscous ani- 
■lals. All the limestone of the globe is formed 
from animal bodies, and chalk contains myriads 
ttpon myriads of cephalopods and others. Animal- 
cules, then, are, as before said, the greater portion 
of siliceous rock ; their nature has been revealed by 
the microscope, and their internal complicate struc- 
ture fully developed by that instrument, assisted by 
the patience and ingenuity of experimenters. Sub- 
ftances considered formerly, indeed almost to our 
own times, mere gelatinous portions of vegetables or 
loophytes, hove been proved by moderate accurate 
observers to be distinct animalcules. Coloring 
matter, carmine put into water, was quickly con- 
veyed into the numerous cavities or stomachs of the 
animaloules, and thus their whole interior was in- 
vestigated. 

Professor Ehrenberg has published an important 
work, entitled ** The Infusoria, (microscopic ani- 
malcules,) as perfect Organisms, a Glance into the 
Deeper Organic Life of Nature;*’ with an Atlas of 
64 colored plates. In this work, which may be 
regarded as the summary of Ehrenberg’s researches 
into tile iq/hforta, he arrives at valuable conclusions 
as to the geographical distribution of the animaU 
euUSf and establishes two great natural laws : 1, that 
tiie animal organization is perfect in all its principal 
s]rstems, to the extreme limit of vision assisted by 
tlie most powerful microscopes ; and 2, that the 
microscopic animalcules exercise a very great and 
direct influence on inorganic nature. One of the 
inferences drawn from the first law is the great 
improbability of these cutmc/cu/ee, as well as 
organic bodies in general, being ever produced by 
apontaneous generation. 

In the Infitoria themselves, Professor Ehrenberg 
has confirmed or first established many very curious 
qualities and relations, which are highly interesting 
in a physiological and other points of view, the most 
important of which we briefly enumerate : 

1. Most (probably all) microscopic animalculet 
are highly'^orgainzed animals. 2. They form, ac- 
cording to their structure, two well defined classes. 
3. 'Hieir geographical distribution in the four parts 
of the world follows the same laws as that of other 
animals. 4. They cause extoinve volumes of water 
to be colored in different ways, and occasioo » pe* I 


culiar phosphorescence of the sea by tl^s light they 
develop. 5. They form a peculiar soit of living 
earth ; and, as forty-one thousand millions of them 
are often within the volume of one cubic incA, the 
absolute number of these animalculee is certainly 
greater than that of all other living creatures taken 
together ; the aggregate volume is even likely to be 
in favor of the animalcules, 6. Tliey possess the 
greatest power of generation known within the 
range of organic nature ; one individual being able 
to procreate many millions within a few hours’ time. 
7. The animalcules form indestructible earth, stones 
and rocks, by means of their siliceous testa ; with 
an admixture of lime or soda, they may serve to 
prepare glass ; they may be used for making floating 
bricks, which were known to the ancients; they 
serve as flints, as tripoli, as ochre, for manuring 
land, and for eating, in the shape of mountain- 
meal, which fills the stomach with a harmless stay. 
They are sometimes injurious by killing fish in 
ponds, in making clear water turbid, and creating 
miasma; but that they give rise to .^he plague, 
cholera morhue^ and other pestilential diseases, has 
not been proved. 8. As far as observation goes, the 
animalcules never sleep. U. They exist as entozoa 
in men and animals, the spermatazoa not being 
taken into consideration here. 10. They themselves 
are infected with lice as well as entozoa {worms) 
and, on the former ^ other parasites have been ob- 
served, 11. They are, in general, affected by ex- 
ternal agents much in the same manner as the larger 
organic beings. 12. The microscopic animalcules 
being extremely light, they are elevated by the 
weakest currents, and often carried into the atmo- 
sphere. 13. Those observers, who think they have 
seen how these minute creatures suddenly spring 
from inert matter, have altogether overlooked their 
complicated structure. 14. It has been found pos- 
sible to refer to certain limits in organic laws, the 
wonderful and constant changes of form which some 
of these animalcules present. 15. That tlie orga- 
nism of these animalcules is comparatively powerful, 
is evinced by the strength of their teeth and appa- 
ratus of mastication ; they are also possessed of flie 
same mental faculties as other animals. 16. The 
observation of these microscopic beings has led to a 
more precise definition of what constitutes an animal, 
as distinct from plants, in making us better ac- 
quainted with the system of which the latter are 
destitute. 

IMPROVED METHOD OP DRYING 
PLANTS. 

(In a Letter addretted to the Editor.) 

About five years since 1 accidentally discovered the 
following method of drying specimens of plants, 
and not having seen it mentioned in any work, and 
also being able to procure finer specimens of plants 
by this method than by any other I have seen men- 
tioned, I feel desirous of making it public for the 
benefit of other botanists. The only apparatus ne- 
cessary is half a ream or a ream of brown paper, 
and a quire of double-crown cap paper. I have 
found that size commonly called royal to be the 
most useful size for the brown paper ;* it should be 
tolerably smooth, and that of the weight of 55 lbs. 
per ream will be the best thickness, fbe cap paper 
should be rather loose in its texture, and not too 
thick ; it may be cut into half-sheets, and each of 
these may be folded. The plan of proceeding will 
then be this : first, lay down upon a board or table 
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a quire of the brown paper — lay upon it one of the 
folded half- sheets of cap paper, between which the 
plant is to be laid out in the usual way. Then 
place on it half a quire of the brown paper, and 
then another half-sheet of cap paper with a plant 
in it— then another half- quire of brown, and so on 
till all the specimens are laid in. Finally, place the 
remidnder of the brown paper at the top of the 
stock. Should the number of specimens requiring 
to be dried at one time be very great, it may 
perhaps be sufficient to lay a quarter of a quire 
between each specimen, though 1 have never used 
less than half a quire myself. The time which 
specimens will require to dry upon this plan, will of 
course vary, according to the nature of the plant 
and the dryness of the weather ; but in general a 
week will be sufficient in tolerably fine weather. 
The great advantage obtained by this plan appears 
to me to be this : the brown paper being flexible in 
every direction, exerts an equal pressure on every 
part of the plant to be pressed ; while in the 
common w|^ of drying plants (a board being used 
to give the principal pressure) considerable force is 
exerted on the prominent and more elevated parts 
of a specimen, such as the stem, &c., while the 
leaves and thinner parts frequently shrivel in many 
plants, the thickness of the stem, &c., preventing 
an adequate pressure from being applied to them. 
This I have frequently found the case in plants 
with a woody stem, as Bidens tripartita, Senecio 
Jacobsea, and aquaticus, Eupatorium caunabinum, 
&c. Indeed, till 1 found out the above method, 1 
could never manage to preserve a good specimen 
of the above and many other plants. 1 have con- 
stantly used this plan for the last five years, and I 
think that my specimens (preserved by it) will be 
surpassed by few for beauty. 

W. L. NOTCUTT. 

PRINCIPLES OF GLASSIFICATION IN 
THE ANIMAL KINGDOM. 

BY PROFUSSOR AOA.SSIZ. 

Although the principal groups of animals are im- 
pressed with such characters as to be easily recog- 
nised and to admit of little doubt, yet their order 
and succession have been determined by no general 
principle. This appears from the discrepancy in 
the positions assigned to them by the most eminent 
systematists, each of whom has assumed, arbitrarily, 
some organ or system of organs for the basis of fit 
arrangement. Professor Agassiz (at the last meet- i 
ing of the British Association), after adverting to 
some German naturalists who alone have sought 
after a general principle which should be satis- 
factory to ** philosophic naturalists,” passed in 
review the classes of the stnimal kingdom, each of 
which, he stated, exhibited, in an eminent degree, 
the development of some one of the animal func- 
tions. While vertebrate animals (with man, their 
type) arrive at the greatest perfection in the organs 
of the senses, the invertebrate offer in the class of 
worms the representative of the system of nutrition, 
in Crustacea of circulation, in insects of respiration, 
and in mollusca of generation. The professor next 
proceeded to demonstrate in what manner each sub- 
dais of vertebrate animals derives its peculiar cha- 
racter from some one element of <he animal eco- 
nomy. This predominant element is the bony 
dceleton in fishes, the muscular structure in reptiles, 
the sensibility of the nervous system in birds, and 


the perfection of the senses in mammalia, which 
therefore reproduced the distinguishing character 
and constitute the type of vertebrate animals. He 
next showed that each of the other sub-classes of 
the higher group is represented among the mam* 
malia along with its own peculiar type. He ex- 
plained his reason for the fourfold division which he 
had adopted in the sub-class, pointing out the close 
affinity which connects the ruminantia the paehy* 
dermata, the rodentia, the edentata, and the herbi- 
vorous marsupialia (in none of which is the true 
canine tooth developed), which he considers as 
forming a single group ; in another he unites those 
characterized by the presence of the canine tooth in 
its proper function (as an instrument of nutrition, 
not merely of defence), viz. the carnivora and those 
marsupialia which partake of their character, and 
the quadrumana. The cetacea form a group- in 
themselves, and man another. Man is the perfec- 
tion and type of the mammiferous conformation. 


MISCELLANIES. 

Imitative Wax Candles. — Take equal parts of 
gum benzoin and resin mastic; put each into a 
separate vessel of glass or lead, add spirit of wine, 
and heat them gently till the resinous parts are 
dissolved. Let each of the solutions remain awhile 
at rest, and then mix them. Before using this 
varnish, heat it to eighty or ninety degrees Fahren- 
heit ; dip into it a caudle from five to ten seconds, 
and dry it carefully. By this means, common 
candles may be made to resemble wax lights. 

French Phosphoric Matches. — It is well known 
that phosphoric matches have proved so dangerous 
as to have been almost totally supplanted by the 
red or chlorate matches. A safer method of making 
the former has been devised by the Committee of 
Health and Safety in Paris. The recipe is as follows : 
Put a quantity of mucilage of gum arabic into an 
earthenware vessel, and heat it to the temperature of 
100*^ or 125° Farenheit : to four parts of this 
mucilage add one part of phosphorus ; it will in- 
stantly melt, and should be well stirred and w^ell 
mixed with the mucilage ; add chlorate of potash in 
powder, nitrate of potash, and a little benzoin, to 
form a soft paste ; into which dip the ends of the 
match sticks. The mass constitutes what is Galled 
fulminating tinder* 

Spirit from the Bilberry. the province of 
Luxemburg, in Belgium, wine, brandy, and vinegar 
have been made exclusively from the fruit of the 
bilberry (vaceinium myrtillus), a shrul^ not hitherto 
turned to any use. This discovery promisea to 
prove of good account in those northern regions in 
which the bilberry grows abundantly. 

Fifties in Chimneys prevented. — The prindplie of 
Davey’s safety-lamp has been successfully applied 
to prevent fires in dmnneys, by M. Maratu^ in 
France. He has found by experiments, that if 
three frames of wire-work are placed near the base 
of the chimney, one above the other, about one foot 
apart, no flame will pass through them, whilfa the 
draught of the chimney will not be impaired, and, 
consequently, no fires can ever happen in the 
chimney. As most of the soot loaqm on the 
uppermost wire, but little on the second, and none 
on the tiiird, he suggests that with a brush applied 
once a day to the lowest or two lowermost, the 
chimney will never want sweeping. 


H.«-Prlnt«d by D. Francis, 6 , White Hone Lane, Mile End.— -Publldied by W. Brittain, 11, Paternoster Row 
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BEHNES SCULPTOR'S INSTRUMENT. 

Thbrb are few persons who are aware how sculp- 
tured busts and other figures in marble are formed, 
or how the cutting of the stone is managed so as at 
all times to preserve the exact proportions requisite, 
that too much may not be cut away, which it is 
evident would spoil the design, and that a sufficiency 
may yet be taken off with as little labor to the 
sculptor as possible. 

The following is the process adopted, and the 
frontispiece of the present number is the best in- 
strument which has been invented for the purpose of 
the requisite measurement. 

First, suppose that it be desired to form a bust in 
marble similar to a living face ; the sculptor would 
require the individual to be imitated to grant him a 
certain number of sittingsy in the same manner as 
a portrait painter would. These sittings may be in 
number two, three, four or more, according to cir- 
cumstances. The sculptor during this time is em- 
ployed in tf-dking a model in common wetted pipe- 
clay — at the first sitting a rough bust is only made, 
to give a general idea of the bust which after labor 
is to complete. It is of course at this time that the 
size and attitude of the model is decided upon and 
roughly worked out. This sitting being completed, 
the model is covered up with a wet cloth, and this 
is necessary at all times throughout the whole 
process, even should it last for months, for two 
reasons ; first, because the clay can only be worked 
while wet, and secondly, if suffered to become dry, 
it would shrink and crack, and thus afford no cri- 
terion afterwards of its original dimensions. At the 
second and after sittings the accuracy of the whole 
is inci eased, until at length the modelled bust has 
assumed a strong likeness to the original. When 
this is complete the sculptor no longer requires the 
presence of the other person ; the model serving as 
a pattern for his further progress — which is as 
follows : — 

The clay model is mounted on a square block of 
wood or stone, and is so placed that the foot or 
board upon which it rests is capable of carrying it 
round an axis, so that the sculptor can move it round, 
in order to have every part except the top of the 
head by turns before him, yet without moving the 
whole from its central position. The block of marble 
is also fixed upon another foot in precisely a similar 
manner, it having been hewn into the required form, 
though considerably larger in diameter than the 
model, in order to avoid the possibility of too much 
material being cut away — after this the various 
superfiuous parts must be hewn away with the 
greatest possible care, and in order that this may be 
done with comj)lcte accuracy, the sculptor uses an 
instrument of measurement — which instrument is in 
its moveable parts transferred alternately from the 
model to the block, and from the block to the model, 
it being adjusted at each removal as hereafter de- 
scribed. 

These instruments are of various kinds, some of 
extreme simplicity but all upon the same principle 
of action, as will be readily understood by the fol- 
lowing description of the instrument invented by 
Mr. Belmes, the celebrated sculptor, and which ob- 
tained the gold medal of the Society of Arts. 

The Figure represents the instrument in use when 
ascertaining the points upon a clay bust ready to 
transfer them to a block of marble. Letter E is a 
semi-circular cast iron bed, fixed immoveably to the 
stand which supports the model — there is another 


exactly similar bed fixed in the same manner to the 
stand, which holds the block of marble, so that the 
rest of the instrument which fits or screws on at H G, 
exactly corresponds when removed from the one to 
the other situation. The cylindrical rod B is 
capable of motion around 6, but when in use is 
prevented from turning of its own accord by a stud 
at the back, which fits into one of the holes seen 
at I, &c., and which holes have correspondent num- 
bers attached to them. The body of the instrument 
may thus be made firm in any position, whether 
perpendicular, oblique, or horizontal. H is a cylin- 
drical ferule slit at both ends, in which the rod B 
traverses, and which therefore enables B to be drawn 
out more or less according to convenience, B being 
held fast when adjusted by the screws A, 4, which 
bind the slits together. The upper extremity M, of 
the cylindrical tube B, has a cylindrical cavity, into 
which a stem fits, thereby giving a rotatory motion 
to the circular limb, and the lesser cylindrietd tube C, 
by which, together with the oblique motions or direc- 
tions of the greater cylindrical tube B, the sculptor 
is enabled to take his points with the needle per- 
pendicular or in any direction to a plane behind the 
model or marble, a very decided advantage to sculp- 
tors. The rotatory motion at M is stopped by a 
screw. 

D is a circular graduated limb, by which C may 
be adjusted upon its axis d to any position or angle 
downwards or upwards within 180 degrees from the 
tube B, it is stopped in its different positions by 
screwing the check d close against the fulcrum of 
its axis. 

N is a smaller cylindrical ferule in which C moves, 
in the same manner as B does in its ferule H. 
C being bound tight in its place by the nut at n. 
At O is a ball and socket joint, fixed when necessary 
by the screw at x, this gives the needle or drill P 
capability of motion or being set to any angle with C, 
though in its position it is at right angles to it. P is a 
triangular bar containing the needle point or drill R 
attaclied at right angles to a stem inserted into the 
ball 0, this triangular bar contains a spring, which 
keeps the needle or drill moderately tight, thus 
preventing its dropping out. Q is a triangular 
socket through which P passes steadily, 9 is a stop 
fixed upon P by which the distance of the point is 
defined, and at the same time admits of being drawn 
back or out of the way of the superfluous marble, 
until it be sufficiently reduced to admit of the needle 
point R extending to the distance allowed by the 
cheek g, being the precise point or distance upon 
the original model obtained upon the marble, which 
is the object of the instrument. 

To use this instrument observe to screw it to the 
cast iron bed attached to the model, and so adjust 
it that the point R touches some particular part of 
the model — then fix the stop the nuts d, n, and 

hy hy observing what hole of the bed the stud at the 
back of H fixes into, then unscrew 9— transfer the 
instrument to the block of marble, fix the stud in 
the corresponding hole, having previously drawu 
back P. Screw up G so as to make the instrument 
firm, and chip or drill away the marble until the 
point R just touches the surface, when q touches Q 
it will be the exact point sought. Proceed in 
the same manner with several other points, until a 
sufficiency of measurements have been taken, auc^ 
the marble bust will of course have been gradual!'*' 
hewn into the required likeness, making the " ‘ 
art of sculpture a mere mechanical operatton.** 
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COPPER IN NATURAL PRODUCTS. 

BY M. A. THIEULLEN. 

The presence of native copper in various natural 
products seems to be well demonstrated, and to be 
no longer doubtful ; especially since the appearanse 
of the recent works of M. Devergicand M. Hervt*y, 
who have informed the Academy of Medicine that 
there exist, in the tissues of man and animals, small 
quantities of copper and lead. 

This question has lately been again raised in 
Belgium, and two different opinions have been 
formed concerning it. 

M. Rotermand is of opinion that it exists in all 
grains. 

M. Koperynschy, who has just published a work 
on the adulteration of bread, thinks that this metal 
does not exist in bread ; and he says that he has not 
found any trace of it in grain. 

This subject is of the highest importance, especi- 
ally when it is taken into consideration that small 
quantities of sulphate of copper have been intro- 
duced by some bakers into the dough, at the time 
of making it into bread, and that investigations are 
frequently made with the view of detecting the 
presence of copper arising from this salt. 

This question is of still greater importance in 
Belgium, where the employment of sulphate of 
copper is at the present time the subject of legal 
investigations. Although this salt is no longer em- 
ployed in France, thanks to the measures taken by 
Government, it is no less true that it would be use- 
ful to decide so serious a question, and that investi- 
gations should be undertaken by order of the 
authorities, by men whose names would be a guaran- 
tee, and give the force of law to the results of their 
experiments. This measure is so much the more 
urgent, as M. Rotermand is not the first who has 
detected the presence of native copper in organic 
products, as 1 shall show, by summing up in few 
words the experiments made on this subject, w'hich 
I shall arrange in the order of their date's. 

In 1828, M. Boudet informed the Soci^te de 
Pharmacie de Paris ^ at its sitting of the 15th of 
March, that M. Vanquelin had announced to the 
Institute that M. Sarzeau had detected the presence 
of copper in a great number of vegetables. 

M. Vanquelin had already found this metal in 
blood ; but, as he had used a copper vessel, he at- 
tributed to this the copper which he detected in the 
ashes. 

n 1830, M. Sarzeau published, in the Journal 
de Pharmacie f a work on the presence of copper in 
vegetables and blood. 

In this work the author, being desirous of giving 
every one his due, sets forth, according to Berzelius, 
in his Traiti du ChalumeaUf published in 1821, I 
page 7 : — 1st, that Gahn, long before it had been ' 
suspected tliat the ashes of vegetables contained | 
copper, had several times extracted this metal from i 
the ashes of different kinds of paper: — 2nd, that 
Vanquelin, in analysing a plant, had found copper 
in it, in a more conclusive manner : — 3rd, that the 
discovery of copper in vegetables, belongs to 
Mcisbuer, who detected it in a great number of 
exotic and indigenous plants. The following is the 
process which he adopted, and which is published 
in Schweigger, Vol. xvii. pp. 340 and 346. The 
plant is incinerated, and the ashes are washed with 
distilled water, to remove the soluble salts : the re- 
idue is boiled with hydro-chloric acid, the solution i 


I is saturated with ammonia, so as t leave only n 
' slight excess of acid ; it is filtered, and a plate of 
iron or zinc is steeped in the liquid, and assumes a 
cupreous appearance, at the expiration of a day or 
two. 

According to these different experiments, M, 
Serzeau thus shows the quantities of the copper 
which he has obtained from the undermentioned 
substances : — 

500 gr. of grey quinquina yielded 2 milligr of Copper 

,, ,, of Madder 2 „ 

,, „ of green Martinico Coffee 4 ,* 

„ „ of yellow Bourbon Coffee 4 „ 

256 ,, of Coffee grounds .... 3 ,, 

li kilog. of Wheat incinerated 7 ,, 

IJ „ of fine Flour 1 ,, 

1 „ of Blood taken cold . . 1 „ 

M. Sarzeau also said that he found copper in bran, 
tea, rice, sarazin, rye, barley, corn, and in the bark 
of malambo. But, as he operated on too small 
quantities, he could not determine in \^at propor- 
tions. 

This chemist concluded, from his experiments, 
that the annual consumption of flour in France 
represented 7,300,000,000 kilogrammes of wheat, 
containing 361,000,000 millogrammes of copper. 

M. Sarzeau also says that bran contains a greater 
quantity of copper than wheat and flour ; but ho 
was unable to ascertain the wheat, on account of an 
accident w'hich occurred during the operation. 

M. S. has substituted another process for that of 
Meissner. It consists, 1st, in washing the ashes in 
water, in order to remove the soluble salts : — 2nd, in 
treating with hydrochloric acid, in saturating the 
solution by an excess of ammonia, and in filtering 
the liquor: — 3rd, in precipitating the copper by 
prussiate of potassa ; — 4th, in decomposing the 
prussiate thus obtsiined, by the action of heat, and 
in treating the residue by weak sulphuric acid, in 
order to convert it into a sulphate : — hth, in decom- 
posing this sulphate by a piece of iron. He says 
that it is necessary to operate on one pound at 
least. 

After giving the means by which he obtained 
these results, M. Sarzeau soys positively : — 

** Chemists, called upon to give an opinion in 
cases of poisoning, will thus find it necessary to be 
on their guard, when, in examining very large quau- 
tities of animal matter, they find only truces of 
j copper : I say traces ; for I do not think that there 
I exists more than a milligramme of copper in a kilo- 
j gramme of blood taken cold.'* 

In 1832, Pietro Perreti, professor of Chemistry 
and Pharmacy at Rome, published a work on the 
presence of copper in wine. He gave means of 
detecting this metal, and distinguishing it when it 
exists in it naturally, and when it has been intro- 
duced into it. M. Sarzeau says that copper, or 
sulphate of copper which had been added to bread, 
may be detected by the blow- pipe, which is not the 
case with the copper which forms a constituent part 
of com or flour. 

In 1833, M. Boutiguy published a work entitled: 
On the presence of copper in com and many other 
substances. He sums up the results of his experi- 
ments as follows : — 

1st, Food or broth prepared in copper vessels, 
almost always contains copper, more or less, which 
is a great objection to the uses of that metal for 
culinary purposes ; 
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2nd, Wine, dder, anc com sometimes contain I 
copper, but only when the ground in which the I 
vines, apple-trees, and com grow, contains it ; which 
allows us to affirm that the presence of copper in 
vegetables, does not result from the act of vegetation, 
but from absorption. 

3rd, The detection of copper in food and drinks, 
ruses a medico-legal question, which causes a ne- 
cessity for fresh investigations; and tliis should 
render juries very circumspect in cases of poisoning 
by copper. 

In 1837, M. Bouchardat announced the presence 
of copper in muscles, and concludes by the following 
passage : — 

** From these facts, it results that muscles may 
naturally contain a sufficient quantity of copper to* 
produce poisoning. 

“ M. Bouchardat refers the presence of this 
copper to the muscles having been collected from 
the sheathing of ships. He says he obtained this 
metal by the process recommended by M. Sarzeau.’' 

M . BouCl'ardat’s opinion, which refers the poison- 
ous action of muscles to the copper which they 
contain, has been contested by M. Orfila. The 
following is what he* says on this subject : 

“ As to cupreous preparations, how can their 
introduction into the bodies of these rnolluscse be 
conceived ? Doubtless, after their solution in water, 
Now, the analysis of sea-water, made in various 
places, has never demonstrated the existence of an 
atom of copper ; besides, would not these animals 
be killed by swallowing a cupreous preparation 
From what we haVe above explained, it would 
seem that tlje existence of copper in the native state 
in various substances is well demonstrated : we also 
think that the recent publications of M. Orfila may 
])errait greater rapidity of operation, by treating 
flour or bread with pure nitric acid, obtaining a 
nitric carbon^ treating it with distilled water, filter- 
ing, passing a current of hydro-sulphuric acid 
through the filtered liquor, collecting the precipitate, 
converting it into a sulphate and using the sheet of 
iron. The carbon may be incinerated in order to 
ascertain whether any copper remains in it, which 
is not probable. 

MR. SPENCER ON THE ELECTROTYPE. 

(From the Athen<ieumJ 

Sir. — I take this opportunity of laying before 
yourself and readers a brief detail of a still further 
improvement of my voltaic process, of multiplying 
works of art in metal. In my pamphlet, (printed 
last September), I stated that 1 considered the pro- 
cess comparatively incomplete, unless we were able 
to apply it to the multiplication of models in clay 
or wood, castings in plaster, wood engravings, &c., 
as the fact, that galvanic deposition always requires 
a metallic surface to act on, seemed to set bounds 
to these branches of its application. I then resorted 
to various expedients to surmount the difficulty, — 
among others, that of gilding and bronzing the sur- 
faces of such materials to a limited extent ; this 
was successful, but still troublesome and expensive, 
and, more than all, the sharpness and beau^ of the 
original was necessarily injured. 1 have since at- 
tempted to metallize surfaces by the use of plumbago, 
(suggested to me many months ago by Mr. Parry, 
of Manchester). This last possesses some of t^ 


faults common to the others in a greater degree, and 
in some instances the deposition goes on partially. 

I am happy, however, to inform you, I have now 
adopted a method which answers completely, ob- 
viating all these objections, and leaving the sur- 
face of the material to be acted on as sharp as it 
was previous to the operation. 

Should I be desirous of obtaining a copper mould 
or cast from a piece of wood, plaster, or clay, or, 
indeed, any non-metallic material, 1 proceed as fol- 
lows : — Suppose it is an engraved wooden block, 
and I am desirous of metallizing it, in order that 
1 may be able to deposit copper on its surface, (this 
example will hold good for any other material,) the 
first operation is to take strong alcohol, in a corked 
glass vessel, and add to it a piece of phosphorus (a 
common phial corked will answer the purpose) ; the 
vessel must now be placed in hot water for a few 
minutes, and occasionally shaken. By this means 
the alcohol will take up about a 300th of its bulk of 
phosphorus, and we thus obtain what I would term 
an alcoholic solution of phosphorus. The next 
operation is to procure a vjeak solution of nitrate of 
silver, place it in a flat dish or a saucer ; the en- 
graved face of the block must now be dipped in this 
solution, and let remain for a few seconds, to allow 
capUlary action to draw it into the wood. 

This operation being performed, a small portion 
of the alcoholic solution of phosphorus must now 
be poured in a capsule or watch-glass, and this 
placed on a sand-bath, that it may be suffered to 
evaporate. The block must now be held with its 
surface over the vapour, and an immediate change 
takes place; the nitrate of silver becomes deoxidized, 
and gives place to a metallic phosphoret of silver, 
which allows the voltaic deposit to go on with as 
much rapidity and certainty as the purest silver or 
copper. 

The whole process may be performed in a few 
minutes, and with absolute certainty of success. 
The interior or exterior surface of a plaster or clay 
mould of a statue, no matter what size, may be thus 
metallized with equal facility. For the process of 
vaporizing, and should the material to be acted on 
not be very large, I prefer fastening it to the top of 
a bell glass receiver with a bit of pitch or cement, 
and thus placing it ever the capsule on the sand 
bath ; the phosphoric vapour is by this means 
equally diffused, and not dissipated. An ethereal 
solution of phosphorus also answers ; and a solution 
of either of the chlorides of gold or platinum may 
be used. I am inclined to think this process, inde- 
pendent of its uses in galvanic precipitation, may be 
applicable to other branches of art. I would re- 
commend those curious of testing its effects, to try 
a small and sharp plaster of Paris medallion : dip 
its surface in a weak solution of nitrate of silver 
and take it out immediately ^ fasten it to the bottom 
of a glass tumbler, and at the same time have a* 
little hot sand ready in a dish ; lay the watch glass 
containing a few drops of the phosphoric solution 
on it ; now place the mouth of the tumbler over all^ 
and the medallion will be observed almost instantly 
to change color. The operation is now completed. 
A piece of pottery ware in the state of biscuit may 
be acted on in a similar manner. 

THOMAS SPSNCBR. 

Liverpool, June 27. 
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A MUD APPARATUS FOR STEAM 
BOILERS. 

To the Editor, 

giK,. ^The following apparatus has been successfully 

used with a steam boiler, which hitherto collected 
mud and other sediment irom the water, so rapidly 
as to compel the proprietoi to have it cleaned at 
least twice a year. This inconvenience suggested 
the following apparatus, which has been used for the 
last nine months with the greatest satisfaction to 
the inventor. A day or two back when the man -hole 
plate was removed, the boiler was found as perfectly 
clean and free from mud and all other kind of sedi- 
nunit, as when first put up. 



A represents a hopper placed within the boiler 
about six inches below the surface of the water, 
which is shown in the above diagram by the dotted 
lines. B is an iron pipe screwed on the lower end of 
the hopper. C a cock which is likewise firmly 
screwed on the other end of the pipe, the cock 
having another pipe D, on its opposite end extending 
down to the ash-pit E. 

When the water boils the mud is thrown upwards 
by the force of ebullition, and as it descends again 
by its own gravity a part of it is caught — according 
to the size of the hopper, viz : — if the hopper is 
1-lOth the size of the boiler, 1-lOth of the mud 
will be caught and there remain, perfectly still and 
quiet till the cock C is turned, when the elastic force 
of the steam above, pressing on the contents of the 
hopper the whole will be discharged into the ash- 
pit — this ought to be done at least three times a 
day. HOMME. 

Note, — ^The pipe used should not be less than an 
mch in the bore. 


ASSAYING OF METALLIC ORES. 

Before metaUic ores are worked upon in the large 
way, it will be necessary to inquire what sort of 
metal, and what portion of it, is to be found in a 
determined quantity of the ore ; to discover whether 
it \kU 1 be worth while to extract it laigely, and in 


what manner the process is to be co ducted, so as 
to answer that purpose. The knowledge requisite 
for this, is called the art of assaying. 

Assay of Ores in the Dry Way, — The assaying 
of ores may be performed either in the dry or moist 
way ; the first is the most ancient, and, in many 
respects, the most advantageous, and consequently 
still continues to be mostly used. 

Assays are made either in crucibles with the blast 
of the bellows, or in tests under a muffle. 

Assay Weights. — The assay weights are always 
imaginary, sometimes an ounce represents an hun- 
dred weight on the large scale, and is subdivided 
into the same number of parts, as that hundred 
weight is in the great ; so that the contents of the 
ore obtained by the assay, shall accurately determine 
by such relative proportion, the quantity to be ex- 
pected from any weight of the ore on a larger scale. 

Roasting the Ore, — In the lotting of the ores, 
care should be taken to have small portions from 
different specimens, which should be piUverized, and 
well mixed in an iron or brass mortar. ^The proper 
quantity of the ore is now taken, and if it contain 
either sulphur or arsenic, it Is put into a crucible or 
test, and exposed to a moderate degree of heat, till 
no vapour aiises from it; to assist this volatiliza- 
tion, some add a small quantity of powdered char- 
coal. 

Fluxes — To assist the fusion of the ores, and to 
convert the extraneous matters connected with them 
into scoria, assayers use different kinds of fluxes. 
The most usual and efficacious materials for the 
composition of these are, borax, tartar, nitre, sal- 
ammoniac, common salt, glass, fluor-spar, charcoal 
powder, pitch, lime, litharge, &c., in different pro- 
portions. 

Crude of White Flux, — ^This consists of 1 part 
of nitre, and 2 of tartar, well mixed together. 

Black Flux, — The above crude flux detonates by 
means of kindled charcoal, and if the detonation 
be effected in a mortar slightly covered, the smoke 
that rises unites with the alkalised nitre and the 
tartar, and renders it black. 

Cornish Reducing Flux, 

10 oz. of tartar, 

3 oz. and 6 drachms of nitre, and 
3 oz. and one drachm of borax. — Mixt well 
together. 

Cornish Refining Flux, — Deflagrate, and after- 
wards pulverize, 2 parts of nitre, and 1 part of 
tartar. 

The above fluxes answer the purpose very well, 
provided the ores be deprived of all their sulphur ; 
or, if they contain much earthy matters, because, 
in the latter case, they unite with them, and convert 
them into a thin glass : but if any quantity of sul- 
phur remain, these fluxes unite with it, and form a 
liver of sulphur, which has the power of destroying 
a portion of all the metals ; consequently, the assay 
under such circumstances must be very inaccurate. 
The principal difficulty in assaying appears to be in 
the appropriation of the proper fluxes to each par- 
ticular ore, and it likewise appears, that such a 
discriminating knowledge can only be acquired from 
an extensive practice, or ^om a knowledge of the 
chemical affinities and actions of diffe'^nt bodies 
upon each other. 

In assaying, we are at liberty to use the most ex- 
pensive materials to effect our purpose, hence, the 
use of different saline fluxes ; but in the working at 
large, such expensive means cannot be applied , as 
by such processes the inferior metals would be too 
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much enhanced in value, especially in working very 
poor ores. In consequence of which, in smelting 
works, where the object is the production of metals 
in the great way, cheaper additions are used ; such as 
lime-stone, feld-spar, fluor-spar, quartz, sand, 
slate, and slags. These are to be chosen according 
to the different views of the operator, and the 
nature of the ores. Thus iron ores, on account of 
the argillaceous earth they contain, require calcare- 
ous additions, and the copper ores, rather slags or 
vitrescent stones, than calcareous earth. 

Humid Assay of Metallic Ores, — ^The mode of 
assaying ores for their particular metals by the dry 
way, is deficient so far as relates to pointing out 
the different substances connected with them, be- 
cause they are always destroyed by the process for 
obtaining the assay metal. The assay by the moist 
way is more correct, because the different substances 
can be accurately ascertained. The late celebrated 
Bergman first communicated this method. It de- 
pends upon o knowledge of the chemical affinities 
of different bodies for each other; and must be 
varied according to the nature of the ore ; it is very 
extensive in its application, and requires great 
patience and address in its execution. To describe 
the treatment of each variety of metallic ores, 
would take up too much of our room ; but to give 
a general idea, we shall describe the procedure, 
both in the dry and the humid way, on one species 
of all the different ores. 

To Assay Iron Ores, No. 1. — The ore must be 
roasted till the vapour ceases to arise. Take 2 assay 
quintals of it, and triturate them with one of fluor- 
spar, J of a quintal of powdered charcoal, and 
4 quintals of decrepitated sea salt ; this mixture is 
to be put into a crucible, lined on the inside with 
clay and powdered charcoal ; a cover must be luted 
upon the crucible, and the crucible itself exposed to 
a violent fire for an hour, and when it is cool, 
broken. When, if the operation has been well 
conducted, the iron well be found at the bottom of 
the crucible ; to which must be added those metallic 
particles, which may adhere to the Scoria. The 
metallic particles so adhering may be separated, by 
pulverizing it in paper, and then attracting them 
with a magnet. 

No. 2. — If the ore should be in a calciform state, 
mixed with earths, the roasting of it previous to 
assaying, if not detrimental, is at least superfluous ; 
if the earths should be of the argillaceous and sili- 
ceous kind, to half a quintal of them, add of dry 
quick lime and fluor-spar of each I quintal and 
reduced to powder, and mix them with of a quin- 
tal of powdered charcoal, covering the whole with 
one ounce of decrepitated common salt ; and expose 
the luted crucible to a strong forge fire for an hour 
and a quarter, then let it gradually cool, and let the 
regulus be struck off and weighed. 

No. 3. — If the ore contain calcareous earth, there 
will be no occasion to add quick lime ; the propor- 
tion of the ingredients may be as follows : — viz. 

1 assay quintal of the ore ; I of decrepitated sea- 
salt ; \ of powdered charcoal ; and 1 of fluor-spar, 
and the process conducted as above. 

There is a great difference in the reguli of iron ; 
when the cold regulus is struck with a hammer and 
breaks, the iron is called cold short : if it break on 
being struck red-hot, it is called red short ; but if 
it resist the hammer, both in its cold and ignited 
state, it is good iron. 


Humid Assay qf Iron Ore, — ^To assay the calci- 
form ores, which do not contain much earthy or 
stony matter, they must be reduced to a fine powder, 
and dissolved in the marine acid, and precipitated 
by the Prussian alkali. A determinate quantity of 
the Prussian alkali must be tried previously, to as- 
certain the portion of iron which it will precipitate, 
and the estimate made accordingly. If the iron 
contain any considerable portion of zinc or manga- 
nese, the precipitate must be calcined to redness, 
and the calx treated with diluted nitrous acid, 
which will then take up only the oxide of zinc ; 
when this is separated, the calx should again be 
treated either with nitrous acid, with the addition of 
sugar, or with the acetous acid, which will dissolve 
the manganese, if any ; the remaining oxide of iron 
may then be dissolved by the marine acid, and pre- 
cipitated by the mineral alkali ; or it may be farther 
calcined, and then weighed. 

Zinc Ores, — ^Take the assay weight of roasted 
ore, and mix it well with ^ part of charcoal dust, 
put it into a strong luted earthen retort, to which 
must be fitted a receiver ; place the retort in a fur- 
nace, and raise the fire, and continue it in a violent 
heat for two hours, suffer it then to cool gradually, 
and the zinc will be found adhering to the neck of 
the retort in its metallic form. 

In the humid way. — Distil vitriolic acid over 
calamine to drynesS ; the residuum must be lixiviated 
in hot water ; what remains undissolved is siliceous 
earth ; to the solution add caustic volatile alkali, 
which precipitates the iron and argil, but keeps the 
zinc in solution. The precipitate must be re- 
dissolved in vitriolic acid, and the iron and argil 
separated. 

Tin Ores. — Mix a quintal of tin ore, previously 
washed, pulverized, and roasted, till no arsenical 
vapour arises, with half a quintal of calcined borax, 
and the same quantity of pulverized pitch ; these are 
to be put into a crucible moistened with charcoal- 
dust and water, and the crucible placed in an air 
furnace. After the pitch is burnt, give a violent 
heat for a quarter of an hour, and on withdrawing 
the crucible, the regulus will be found at the bottom. 
If the ore be not well washed from earthy matters, 
a large quantity of borax will be requisite, with 
some powdered glass ; and if the ore contain iron, 
some alkaline salt may be added. 

In the humid way. — The assay of tin ores in the 
liquid way, was looked upon as impracticable, till 
Bergman devised the following method, which is 
generally successful. Let the tin ore be well sepa- 
rated from its stony matrix, ^by well washing, and 
then reduced to the most subtle powder ; digest it 
in concentrated oil of vitriol, in a strong heat for 
several hours, then, when cooled, add a small portion 
of concentrated marine acid, and suffer it to stand 
for an hour or two ; then add water, and when the 
solution is clear, pour it off, and precipitate it by 
fixed alkali — 131 grains of this precipitate, well 
washed and dried, are equivalent to 100 of tin in its 
reguline state, if the precipitate consist of pure tin ; 
but if it contain copper or iron, it must be calcined 
in a red heat for an hour, and then digested in 
nitrous acid, which will take up the copper ; and 
afterwards in marine acid, which will separate the 
iron. 

Notk. — ^The nameB of the acids he, in ihis paper, are pur- 
posely given as known to the Miner rather than the Chemist, 

(To he continued.) 
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COLORING INSECTS. 

BT M. J. J. YIRET. 

Before the discovery of the Mexican cochineal 
(cocettg cacti coccinelltferi) ^ the ancients knowhow 
to obtain a purple dye, not only from the univalve 
shell-hsh, called raurex, but also from several in- 
aects. A purple dye is spoken of in the Bible ; and 
every thing tends to convince us that it was not 
extracted (at least not entirely) from the kermes, or 
coccus iliciSf but from a cochineal procured from 
\rmenia and Persia, formerly known to travellers 
and merchants by the name of tschrew. This term 
signifies a little red worm, like our word vermillion, 
and like the word scarlet (or scharlath of the Ger> 
mans) comes from kermesinas, &c. 

This cochineal was not well known to naturalists, 
until the publication of the recent Memoir of M. 
Brandt. It abounds in Erivan, and the valleys of 
\rarat ; parts of Persia and Armenia, now incor- 
porated with the empire of Russia. It is parti- 
cularly common in the swampy meadows surrounding 
Araxis, and fixes on the root of the Poa Pungens, 
or the Oeluropus L<pvis of Trinius. 

It is evident, therefore, that its habits resemble 
those of the Coccus PolomcuSt described by Brcyn, 
which grows on the scleranthia perennis : but the 
\rmenian cochineal is much thicker than the Polish : 
it requires but from 18 to 23 thousand individuals 
fo weigh 360 grammes, or a pound (of 12 ounces), 
vhilst it requires 100, and sometimes 130 thousand 
of the Coccus Polonicust for the same weight. 
Mexican cochineal runs 20 to 25 thousand to the 
pound : therefore it presents scarcely as much 
coloring matter as the Armenian ; but the Polish 
gives the least (it is the Porphgrophora Frischii.) 

According to Brandt, Armenian cochineal (por- 
phyroph. Hamelii) is distinguished by thirteen or 
fourteen articulations to each antenna, in the male, 
and a brush of the hair at the anus. The female, 
in the state of larva, lives in a shell attached to the 
root of the plant : it can dig the ground with its 
fore paws. When perfect, the mouth is entirely 
obturated, as in the Polish kermes ; for these ani- 
mals are of the same genus, although they are of 
different species. 

We may also mention, among tinctorial insects, 
the trombidium tinctorium Fahr. {acarus tinct, of [ 
Linnsus), which is common in hot climates, as in 
Senegal and Sennaar, according to Caillaud, and 
particularly in Guinea, where it has begun to be 
made use of in dyeing. 

The Carapathos, very small red acarus, like our 
roach, are immensely numerous in the woods and 
thickets of Brazil, Paraguay, and French Guiana, j 
and a beautiful color might also be extracted from I 
it, were it not for the insupportable itching which 
they occasion on the skin. However, the vapour of 
vinegar causes them to perish easily. 

The beautiful butterflies, or the coleoptera which 
it is desired to preserve uninjured for collections, j 
may be killed by putting a drop of acetate of strych- i 
nia in either the trunk or the mouth. The insect I 
falls motionless without spoiling its shape. The J 
inhabitants of Santa Fe hunt these insects to eat 
them. They make omelettes of them, or, after 
having fried them, they cover them with sugar, to 
make comfits of them . — Chemist 


PREPARATION OF PURE TELLURIAN. 

BY BERZELIUS. 

Tbllurbt of silver has lately been found in 
Siberia, and telluret of bismuth at Schemnitz. 
Berzelius has obtained the metal in a pure state 
from the former by the following process : — Mix 
dry carbonate of potash intimately with the well- 
pulverized mineral, make it into a thick paste with 
olive oil, and put it into a porcelain crucible with a 
cover. The crucible is then to be at 6rst gently 
heated, till the oil is carbonized ; and when gas 
ceases to bum at the edges of the crucible, the heat 
is to be raised for a moment to whiteness, and the 
crucible then allowed to cool. A deep, brown, po- 
rous mass is obtained ; it is to be quickly 
powdered in a dry mortar, and thrown upon a dry 
filter and washed with boiling distilled water, with 
as little contact of air as possible. 

A liquor of a rich red color is obtained, which 
whenever it comes in contact with the mV, becomes 
of the lustre of silver from the tellurium which 
separates, while the potassium oxidizes by the oxy- 
gen of the air. As soon as the liquor passes color- 
less, the mass on the filter is sufficiently washed, 
and is composed of charcoal and bismuth, containing 
mere traces of tellurium. 

The deep red solution contains telluret of po- 
tassium mixed with more or less sulphuret and 
seleniuret of potassium, with a small quantity of 
j telluret of gold, copper, manganese, and iron. If 
I the solution be suffered to remain at rest, the surface 
becomes covered with a pellicle of tellurium, and 
gradually, but very slowly, it becomes turbid to the 
bottom : by blowing air into it the mass oxidizes 
readily. The potassium becomes potash, and the 
tellurium is precipitated by oxygen. When the 
precipitation has ceased, the solution assumes a 
green color, and if it be poured off at this moment, 
it deposits in a few seconds a very small quantity of 
tellurium, and the liquor becomes yellow when the 
precipitation has ceased. The green color is owing 
to a mixture of the blue tint occasioned by the 
small quantity of tellurium mixing with the yellow 
color of the liquor. Sometimes the remaining 
liquor is of a dull rose color, and gives no precipi- 
tate in several days ; this is owing to the telluret of 
iron which it contains. 

As long as the potash is in access, the sulphur 
and the selenium are not precipitated, but the access 
of air converts them into acids ; this is a method of 
obtaining tellurium free from these substances. 
Muriatic acid precipitates from the yellow solution 
the selenium and the sulphuret of tellurium which 
it contains, in the state of sulphuret and seleniuret 
of tellurium. 

The tellurium precipitated from the alkaline solu- 
tion is a very fine and dense powder : it must be 
purified by distillation ; but on account of its slight 
volatility it cannot be sublimed from a retort in a 
common furnace. In order to effect it, a long 
porcelain vessel, containing tellurium, was put into 
a large porcelain tube in a furnace ; it was heated 
to redness, and a current of hydrogen gas passed 
over it. llie tellurium was converted into vapour, 
and it was constantly carried by the hydrogen to- 
wards the cold parts of the tube, where it was con- 
densed. In order to make the tellurium flow after 
its condensation, the tube must be slightly inclined. 
In a short time all the tellurium distils, and there 
remaisu in the porcelain vessel a small button formed 
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of the tellurets of gold^ copper, and iron ; the pro- 
duct of the dlstUlation is pure tellurium. 

In general the process, which consists in fusion 
with potash and charcoal, maybe employed to purify 
tellurium, especially if it contains sulphur, selenium, 
or arsenic, all bo^es which cannot be separated 
from it by distillation. The arsenic goes off in 
vapour at a red heat, and the two others, after the 
precipitation of the tellurium by the air, remain 
dissolved in the liquor. The solution of potash 
contains the metals which render the tellurium im- 
pure. If in this operation powdered charcoal be 
employed instead of oil, the mixture may be strongly 
heated at once, but the solution of teUuret of cal- 
cium ; and as the lime which is produced is preci- 
pitated with the metal, the precipitate must be first 
washed with muriatic acid, and then with water. 
The quantity of charcoal ought always to be suffi- 
cient to prevent the mass from fusing during re- 
duction, for then it would go over the edges of the 
crucible and part of it would be lost. 


ON THE COLORS OF FLAME. 

To the Editor, 

Sir. — Allow me to offer a few remarks concerning 
the color of the flame of a candle, in refutation of 
an article of one of your correspondents, which 
appeared in No. 63. His theory is certainly 
altogether new, and I may say somewhat obscure, 
in consequence of making carbon the only matter 
cooled during combustion ; tallow, wax, oil, and 
most of the oleaginous combustible bodies, being 
composed of carbon and hydrogen, with a small 
portion of oxygen ; when the candle is lighted, the 
two former are given off in the form of carburetted 
hydrogen gas, and is precisely the same in its com- 
position as coal and oil gas ; so that the flame of 
the candle is caused by the ignition of this gus, and 
not of carbon alone. If “ the carbon at the lower 
part of the flame were effectually burned,’’ the tem- 
perature at that part should be greater than in the 
higher portion, where it is “not completely burned,’’ 
whereas the contrary is the case; and as regards 
the “ unburned vapour of carbon” in the interior 
of the flame, it is well known to chemists that it is 
capable of existing in the form of vapour, even with 
the greatest heat we can produce, unless combined 
with some other gas ; so that the very proposition, 
being false, the argument falls to the ground. 
Taking then as an established fact, that the flame of 
a candle is nothing more than carburetted hydrogen 
gas in a state of combustion, we can easily account 
for the various colored parts of the flame. When 
a candle is first lit, the wick alone is consumed 
until the flame approaches sufficiently near to melt 
the candle ; the grease* is then drawn into the body 
of the flame by the capillary attraction of the wick, 
and is there decomposed by ignition, and is given 
off in the form of carburetted hydrogen, and this 
coming in contact with the atmosphere during 
combustion, is again decomposed by the oxygen 
uniting with its carbon and hydrogen, forming 
carbonic acid and water. The higher the tempera- 
ture of flame, the greater is its brilliancy, con- 
sequently, the lower part being constantly supplied 
with a current of cool air, its temperature is 
diminished and the flame becomes blue at that 
part, while the air which abstracted the heat ascends, 
and preserves a warm atmosphere around the upper 
portion. To prove this. Professor DonofDn, of the 


Royal Irish Academy, constructed a cylinder of ice 
open at both ends, and inclosed in it a jet of coal 
gas, when the flame almost constantly became blue, 
and after some time went out. Again, if we put a 
wire in the white part it becomes red hot, but if we 
pass it into the blue portion it is instantly cooled. 
In a jet of coal gas we observe a larger portion of 
the blue color, than in the flame of a candle, on 
account of the metal being so much better a con- 
ductor than the wick ; but if the metal be heated 
to whiteness, or a taper held immediately below the 
flame, the blue color disappears. This blue color, 
however, is not confined ^one to the lower part ; 
for, if we hold some object between the eye and the 
flame, so as to exclude the dazzling light, we shall 
observe a faint rim of blue encircling the upper 
portion as well, which constitutes the extreme edge 
of the flame, being in immediate contact with the 
air. Flame is nothing but a hollow cone, whose 
surface is the ignited film, which is supplied with 
gas firom its reservoir in the dark central portion ; 
for if a small tube be inserted therein, it may be 
either drawn off and collected, or it may be ignited 
at the extremity. That there exists a very low 
temperature in the centre of the flame, is evident 
from the deposition of carbon which takes place on 
the wick, which being a non-conductor of heat, 
maintains a lower temperature than the vapour 
which surrounds it; when the wick reaches the 
ignited portion of the flame, it abstracts a portion 
of the heat in order to be consumed ; it is, con- 
sequently, incapable of consuming so much grease 
as before ; the superabundance therefore overflows, 
and runs down the side of the candle, the com- 
bustion is imperfect, a portion of the carbon is 
carried off unconsumed in the form of smoke, the 
candle gives less light, and requires snuffing in 
order to get rid of the obstruction. The well 
known experiment of blowing out a candle and 
relighting it from the smoke, results from the 
stream of carburetted hydrogen gas which issues 
from the wick. When a cold metaUic plate is thrust 
in the centre of a flame, the carbon of the gas 
condensed before it comes in contact with the 
atmosphere; but if the candle be held directly 
above the flame, no carbon is condensed, as car- 
bonic acid, and water alone comes in contact witb 
the plate. The cause then of the various coloretji 
parts of flame may be stated as follows Th6i 
lower part and edge of the flame are blue, in con^ 
sequence of being subjected to a lower^temperaturt/; 
than the rest ; the interior being hollow where no* 
flame exists appears darker ; whUe the other portion! 
being in a complete state of ignition, appears the^ 
brightest. j. COOKS, j 


MISCELIANIES. I 

Gas from Grapes , — ^An interesting experiment hpis 
been made at Bourdeaux, on tiie husks of grape&^y 
when pressed, and the lees of the wine, in order t o 
show their use for the purposes of lighting. iA 
pound of the dried husks put into a red-hot retor t, 
gave, in seven minutes, 200 litres of gas, whic h 
burnt with an intense light, and free from smoke t 
smell. A second experiment with the dried lees wa '' 
equally satisfactory. 

The Mulberry, — ^M. Serkige argues from physio 
logical facts, that pruning the mulberry at the same 
time that the leaves are gathered, will produce t 
handsomer and a longer-lived tree, and a greatev 
abundance of leaves. 
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LITHOGRAPHY. 

(Resvmed from page 

Wk have in the former pa}>ers upon this subject 
given an account of the stones and various prepara- 
tions used in this art ; at the present time we shall 
confine our attention entirely to describe the ap- 
paratus necessary — witli one of the simpler presses, 
leaving till a future op])ortunity the directions 
necessary in the drawing and prititmg, as well as on 
other matters connected wdth the suhjeet. 

Fig. 1 is the Lever Press' — An insti ument, cheap, 
easy to inanufaeture, expeditious in working, and 
adapted partieul.iily to cards, small circulars, See . — 
for larger work the pressure is not sullicient. 

A, represents a common strong table, having 
framed to its hinder legs, bars to support the upright 
post D — this table aujijiorts the stone 1. C is a 
aquare frame covered with leather, exactly like a 
printer’s tynipaii is with parcliment ; this is large 
enough to cLver the stone, and is capable of being 
thrown back or brought down upon the stone, by the 
hinges or pivots which connect it with the table — it 
is usually supported on its jiivots at such a height 
as to fall flat down upon ratlicr a thin stone. The 
upright D should be as long as jiossible, as tin* longer 
it is, the more equably the scraper works on the 
stone. The cross bar K is of course capable of an 
up and down motion, and its height, and conse- 
quently the height of the scraper B, wdiich is attached 
to it, is regulated by an iron jiin put through one 
or other of the holes II, at the upper ))art of G G. 

B, the scraper, is made to have a swinging motion 
backwards and forwards in the socket at the top, 
where it is connected with E. The scraper itself is 
formed of box wood or hard mahogany, and fits into 
a joint cut to receive il — it is fastened by a pin or 
screw, only sufficiently tight to keep it steady, being 
allowed nevertheless a little play sideways, lu order 
to accommodate itself to the stone ; if this latter 
should be higher on one side than the otlier — thus 
by means of these various adjustments, tlic scraper 
can be moved readily in every direction. The lower 
end of G is fixed by a moveable joint into the treadle 
beneath. By bearing on the treadle, the scraper is 
forcibly pressed upon the stone and w ovkcd with the 
hand, by pulling it backwards and forwards. It 
should be mentioned iliat the pole which supports 
the scraj)cr, should be made of two part jointed to 
each other, so that wiien tlie printer draws the 
scraper to him, the whole shall form one sti <iight line, 
and when he pushes it away, it bends ha<*k. In all 
presses the leather must be strelelied tight and well 
greased at the biu;k, to enable the sera jut to slide 
w ith ease. 

Fig. 2. — The Table for rvbhmg down the 
Stones* — This table is open at the top, and has two 
cross-bars to lay the stones on. The bottom of the 
tabic slopes towards the hole, in order to let the simd 
and water run out in a tub jdaced underneath for 
that purpose ; the sand which falh in tliis tub may 
be dried, and when sifted, serves for fine graining the 
stones. 

Fig. 3. — Etching Box* — This box may be made 
of any size ; it must be water-tight, and have two 
pieces of wood with notches fixed in its bottom. 
The stone, when it is being etched, must rest on the 
notches and pieces of wood. 

Fig. 4. — BoUerfor Charging the Drawings with 
Printing Ink* — These rollers may be made of any 
length, but must not be less than four inches in 


diameter. They are made of alder or lime-tree; 
the wooden handles which project serve for the 
printer to hold them by : the rollers must be turned 
with great care, and covered with at least three 
complete turns of flannel, well stretched and nailed 
at the extremity of the rollers, near the handles ; 
the whole is covered with a calf's-skin, sewed with 
great care, and so as to fit tightly. This operation 
is performed as follows : — the calf’s-skin is wetted, 
stretched on a board with nails, and allowed to dry ; 
it is then cut so as to fit the roller well ; the seam 
must be sewed with silk, and with what shoemakers 
call a elosing-stiteh ; this must not be performed on 
the roller, but separately, and with the smooth side 
outwards ; when the seam is finished the skin must 
be turned with tlie rough side outwards, and is then 
slipped on tlie roller like a glove : the extremities 
(the skin being cut longer than the roller) must be 
tied together with a string or nailed on. 

As in turning the rollers on the stone the handles 
might hurt the printer’s hands, two little handles are 
employed, and so made that on their being pushed 
more or less on the wooden handles, they work more 
or less easily ; this effect may also be greatly helped 
by the pressure of the hands. 

This mode of holding the rollers is a most im- 
portant thing in lithography, and a lithographic 
printer ought to study it with the greatest care : if 
he perfectly understands how to manage the roller, 
he may either force the stone to receive more ink, 
or take it up from the stone ; in short, he may vary 
as he likes the effect of the prints, and even change 
the entire tint of the impressions. 

As the stones for ink drawings are polished, it is 
not so easy to make the rollers turn on them ; in 
which case wooden handles are substituted for the 
leather ones. 

In passing the roller, which is besmeared with 
printing ink, over the stone, those parts which have 
been previously wetted will of course refuse to 
receive it, while, on the contrary, the greasy lines 
will attract it, according to the intensity with which 
they are drawn, and tlie diflerence which exists be- 
tween the several tints will depend entirely on the 
varied effects of the drawing, and on the manner in 
wliich the printer will press with his roller. 

In order to prepare a roller for receiving the 
printing iuk, it must be held near the fire and well 
besmeared with lard, which must afterwards be 
I scraped off ; it must then be worked for two or 
I three days on the table with printing ink, and is 
then fit for use. 

I If a roller is to be laid by for more than a fort- 
, night, the ink must be with care scraped oif, and it 
must be besmeared with hog’s lard. 

I Pig. 5 is a Steel Pen with a screw for drawing 
straight lines : this is an indispensable instrument 
I for drawing lines : the sides must be much more 
I bent than tliose usually found at instrument makers : 

I this is done in order to enable the ink to flow freely 
to the point, which otherwise it would not do. As 
the points of this instrument soon get blunt by use, 
the moment that is the case, they must be ground 
with great care on a hone with oil. This is a very 
delicate operation, as the fineness of the lines de- 
pends entirely on the points being perfectly sharp 
and even. 

Quills and pens are very soon blunted by the 
nature of the stone and of the ink ; steel pens are 
the only ones that can be used. These are made 
out )f a very thin piece of steel, which must be bent 
in the form of half a cylinder ; cut with a pair of 
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sharp scissors, tempered, and then ground on a 
hone ; these pens are fixed on a common quill. 

A miniature hair pencil is also an indispensable 
article ; two-thirds of the hair must be cut off with a 
sharp penknife, so that only twelve or fourteein hairs 
remain. A hair pencil thus prepared, and the steel 
pen, are the only instruments with which drawings 
can be executed that can equal engravings in the 
delicacy of the lines. 

The common scrapers for scratching out writing 
are not convenient for lithography ; it is better to 
take pieces of square steel, shaped as represented 
in Figs. 6 and 7, ground on a stone, and fixed in 
handles. 

(To he continued.) 


ON THE NEW METAL LATINIUM. 

BY JAMES C. BOOTH AND CAMPBELL MORFIT. 

The name is derived from the Greek \avravuv to lie 
hid ; * it is called in Swedish and German Lantan, 
but in English Latanium, for the sake of euphony 
and in accordance with the generally recived termi- 
nation of the names of the elements. The ordinary 
method of obtaining ccriam by precipitation with 
the bisulphate of potassa, threw down a bisalt of 
Latanium at the same time, the latter constituting 
two-fifths of the whole Suhne mass. The method 
of separating the two depends on the ready solubility 
of oxide of latanium in dilute acid after ignition, a 
property lost by cerium under the same circum- 
stances. From its nitric solution, it may be best 
thrown down as a white, crystalline carbonate, by 
carbonate of ammonia, and from this its other 
compounds may be formed. The dry chloride heated 
with potassium was reduced to grey metallic powder 
possessing a dark lead color, and capable of being 
flattened together by pressing. It i.s slowly con- 
verted into oxide in the air, and in cold water into 
a hydrated oxide with the evolution of hydrogen. 
An effervescence takes place in hot water. 

It has two isomeric states. The ordinary salts 
possess a faint reddish tinge, but when the yellowish 
red oxide is heated in hydrogen gas, il becomes 
white with a faint shade of green, and dissolves with 
more difficulty in acid'^, forming salts which, possess 
a greenish hue. 

With bisulphate of potassa it forms a slowly 
soluble salt, which however, does not precipitate 
like the corresponding salt of cerium, unless the 
latter be also present in the solution. Its atomic 
weight is lower than that ado]>ted for the oxide of 
cerium. 

The above notice is mainly extracted from Ber- 
zelius^ letter to Poggendorft', published in Nos. 4 
and 5 of Poggend. Annals for the present year. 
Our experiments were as follows : 

Having prepared the sulphate of cerium and 
potassa by the ordinary meth ids from the mineral 
cerite, it was dissolved in a large quantity of boiling 
water and the hydrated oxides of cerium and lata- 
nium precipitated by caustic potassa. These were 
dissolved in nitric acid after being thoroughly 
washed, evaporated to ( 1 r 3 mess, and heated in a 
platinum crucible until all the nitric acid was ex- 
pelled. The oxides remained of a light reddish 
brown color, and were transferred to a gloss con- 
taining nitric acid diluted with 60 to 80 times as 

• From il5 concealment hitherto in the compound of cerium. 


much water. After digesting about t vo hours in a 
gentle warmth, the latanium is dissolved and oxide 
of cerium remained of a reddish-brown color. 
The solution treated with caustic potassa threw down 
the white hydrated oxide latanium, much more 
bulky and gelatinous in appearance than alumna. 
It is exceedingly difficult, if not impossible, to wash 
it out throughly, for after edulcoration for several 
days, the liquid passing through the filter still gave 
indications of a solid matter, and almost led to the 
belief that] the oxide was slightly soluble in water. 

On re-dissolving hydrated oxide in nitric acid, 
evaporating to dryness, and heating to redness the 
dry oxide remained of a brick -red color, differing 
therefore from the oxide of cerium by a lighter hue, 
and by containing less of brownish shade. On 
treating this oxide as before with very dilute nitric 
acid, a small portion of oxide of cerium remained, 
proving that this mode of separating the two metals 

, ™ — I await 

experiments for the discovery of a more perfect 
method. 

Carbonate of latanium, as thrown down by car- 
bonate of soda, is a voluminous white precipitate, 
and, like the hydrated oxide, very difficult of cdul- 
coration, for after obtaining the chloride from it, 
crystals of eomnioii salt were also visible. Agree- 
able to the obseivations of Mosander, therefore, the 
carbonate ot ammonia is the best precipitant. 

Sulphate of latanium, as readily formed by the 
solution of the oxide, or carbonate, in dilute sul- 
phuric arid, evaporation to a small bulk by heat and 
exposure to self-evaporation, while delicate needles 
of a flesh-red color collect in little groups on the 
bottom of the capsule. 

The chloride is similarly formcul by means of 
ddoro-hydrie acid and evaporation. It forms a light 
yellowish green crystalline mass, in which no deter- 
minate form was observed. 

The quantity of latanium in our possession was 
so small, amounting only to a few grains, that the 
operations were neces.sarily conducted slowly and 
prevented our pursuing them quantitatively Should 
we be enabled to obtain a larger amount, we may 
give more interesting results, without, however, 
treb}'a8.sing on the field legitiinatly belonging to the 
discoverer. - Franklin Instilnte. 

INDIAN MODE OF PREPARING THE PER- 
FUMED OILS OF JASMINE AND BELA. 

I Dr. Ja CKsoN of Gliazeepore, in a letter to the 
editor of the Asiatic Journal of Calcutta for June 
1839, says;— In my last eommunicatioii on the 
subject of rose-water, I informed you that the 
natives here were in the habit of extracting the scent 
from some of the highly-smelling flowers, such as 
the jasmine, cicc., and that I wonld procure you a 
sample, and give yi.u some account of the manner 
in which it is obtained. By the present steamer, 

I have dispatched two small phials, containing some 
of the oil procured from Jasmine and the Bela 
flower. Eor this purpose the natives never make 
use of distillation, but extract the essence by causing 
•it to be absorbed by some of the purest oleaginous 
seeds, and then expressing these in a common mill, 
when the oil given out has all the scent of the 
flower which has been made use of. The plan 
adopted is to place on the ground a layer of the 
flower, about four inches thick and two feet squar 
over this they put some of the Tel or Sesamum seed 
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wetted, about two inches thick and two feet square ; 
on this again is placed another layer of flowers, 
about four inches thick, as in the first instance ; the 
whole is then covered with a sheet, which is held 
down by weights at the ends and sides. In this 
state it is allowed to remain from twelve to eighteen 
hours ; after this the flowers are removed, and other 
layers placed in the same way ; this also is a third 
time repeated, if it is desired to have the scent very 
strong. After the last process, the seeds are taken 
in their swollen state and placed in a mill ; the oil 
is then expressed, and possesses most fully the scent 
of the flower. The oU is kept in prepared skins, 
called dubbers, and is sold at so much per seer. 
The Jasmine and Bela (Jasminum zamba) are the 
two flowers from which the natives in this district 
chiefly produce their scented oil ; the Chumbul 
(Jasminum grandiflorum) is another, but 1 have 
been unable to procure any of this. The season for 
manufacture is coming on. The present oils were 
manufactured a year ago, and do not possess the 
powerful scent of that which has been recently pre- 
pared. Distillation is never made use of for this 
purpose, as it is with the roses, for the extreme 
heat (from its being in the middle of the rains when 
the trees come into flower) would most likely carry 
off all the scent. The Jasmine, or Chymbcle^ as it 
is called, is used very largely amongst the women, 
the hair of the head and the body being daily 
smeared with some of it. The specimen I send you 
costa at the rate of two rupees jier seer. 


ILLUSTRATIONS OF BOTANY. 
(Resumed from page 109.^ 

Class VII. — IlErTANnniA. Four orders. 



Plants with 7 stamrns, and I, 2, 3, 4, or 7 styles 

The noble .^sculus or Ilorse-ehcsnut belongs to 
this small class, which eon tains but one British 
plant, the Trientalis or Winter Green. The beautiful 
Calla Ethiopica here finds a situation, as well as its 
congeners, the lurid and mottled Dragons. Beyond 
these there are no plants of either beauty or interest, 
except indeed the neat little white-flowered Septas 
from the Cape of Good Hope, which has its calyx 
of seven sepals, its corolla of seven jietals, seven 
stamens, seven pistils, and seven capsules. 

Class VIII. — OcTANORiA. Four orders. 



Plants with 6 stamens, and 1, 2, 3, or 4 styles. 

A class of lovely plants, containing the elegant 
Heaths, of which there are perhaps three hundred 
species, most of them natives of the Cape of Good 


Hope. The annual, commonly called Nasturtium, 
but properly Tropseolum or Indian Cress, is here 
too ; and so are also the splendid Fuschia, the sweet- 
smelling Evening Primrose, the Whortleberries and 
the Cranberries, the Mezereon, and the Lace-bark 
tree, so called from its being formed in layers, that 
when separated exactly resemble lace, and is used as 
such by the natives of tropical islands, are all of 
order Monogynia. The plants of interest in the 
other orders are Persicaria and the Soap Berry in 
the third, and the four-leaved Paris in the last order. 

Class IX. — Ennbandria. Three orders. 



Plants with 9 <tUmcns, and 1 . 3, or 6 styles. 

As in class Heptandria, there is here but one 
plant of native growth, though one of considerable 
beauty, the Butomus or Flowering Rush, common 
enough on the banks of the Thames around Lon- 
don. Of foreign plants, the Cashew Nut and the 
fvimily of the Laurels, as it contains the Sassafras, 
the Cinnamon, and the Camphor Tree, as well as 
those which produce the Gum Benzoin and the Alli- 
gator Pear, must be considered valuable, so also the 
Rhubarb which is ])laced in this class. The Buto- 
inus belongs to order Hexagynia. 

Class X. — Decandria, Five orders. 



I Plants with 10 sttinieiis, and I, 2, 3, 5, or 10 stylef. 

So common is it for plants to have their various 
parts arranged in fives or tens, that these classes are 
extremely extensive ; the present, for example, con- 
tains perhaps 1000 species of plants, which are 
somewhat varied in character, most of them pretty, 
few of them splendid and majestic in port. Here 
are very numerous papilionaceous plants, a circum- 
stance necessary to be remarked on account of the 
class Diadelphia, which consists wholly of these. 
Independent of the leguminous or papilionaceous 
plants of Decandria, there are some of general in- 
terest and favorite culture — the Pink, and its varie- 
ties the Carnation and Picotee, wdll always be ad- 
mired; BO will the Rhododendrons, the Kalmias, 
the Azalea, and the Arbutus ; the Catchfly, the 
Chickweed, the Lychnis, the Corn Cockle, the 
Stonecrop in its many species, the Oxalis, and the 
pretty moss -like Saxifrages ; nor is it easy to des- 
^pise the noble Mahogany, the Logwood, the Brazil 
Wood, and the Lignum Vitae tree. 

To the first order we must refer that greatest of 
all vegetable curiosities, the Dionaea Muscipula, or 
Venus Fly-trap, which catches the insects that set- 
tle upon it. In the swamps of Carolina it is abun- 
dant. Here, though not capable of living in the 
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open air, it is of easy culture in the hot-house, for 
u'hich purpose seeds are annually imported. 



Class XI. — Dodkcandria. Six orders. 



PlantH with from 12 to 20 stamoiis, seated on the receptacle, 
and 1» 2, 3, 4, or 12 styles. 

A small class, but one containing some general 
favorites, among which is the lovely and fragrant 
Migniouette, (Reseda odorata.) In the .same genus 
is also the Weld or Dyer’s Weed, a yellow dye of 
considerable beauty, and which decorates ino.st of our 
chalk pits and old walls. The Asarum A.sarabacca 
IS here placed, so also that ornament of our river 
banks, the Lythnim or i)urj)lc Looses-trife ; the 
Agrimony, and the well-known llousc-leek, the 
latter a plant which is remarkable in the regularity 
of its various parts, having twelve petals, twelve 
stamens, and twelve styles. 

Class XII. — IcoBANDRiA. Three orders. 



Pinnts with numerous stamens, fixed to the calyx, and with 
1, 2, 5, or many atyles. 

The position of the stamens in this, and the 
classes next before, and after, must be carefully ob- 
served. Here they are always fixed to the calyx — 
in the others to the receptacle. This class contains 
no poisonous plant, the others have many which are 
so. Here belong most of our fruit trees — the Apple, 
Pear, Plum, Cherry, Medlar, Peach, Apricot, Nec- 
tarine, Almond, Pomegranate, and Quince. Not 
merely these, but other plants of equal interest, the 
Allspice, the Pimento, the Clove, the Strawberry, 
the»Myrtle, the Raspberry and Blackberry, (both of 
which* are species of the Bramble.) The ** Queen 
of Flowers,” the Rose, also here holds dominion, as 
well as those beautiful families, the Cactus and the 
Mesembryanthemum — one species of which latter 
is to well known as the Ice plant. 

The family of the Cactus bear flowers of the 
greatest splendour ; leaves they have none ; stems 
of the most distorted and extraordinary forms ; and 


roots so penetrating, that they insinua c themselves 
into the interstices of the naked rocK, where the 
plants grow in luxuriance, though apparently without 
support. Tlie Cactus speciosissimus grows well 
with ordinary attention, and i.s a frequent urnuuient 
of our drawing-rooms— though the emblem of short- 
lived beauty, never lasting more than a day, and 
often but six or eight hours. The Cactus grandi> 
florus, or Night-flowering Cereus, bears a flower 
nearly a foot in diameter, of the most beautifully 
blended white and yellow, and of delicious fragrance. 
It expands about eight in the evening — is withered 
and decayed in six hours afterwards. 

Class XIII. — POLYANDRIA. 



Stamens numeroul, and fixed to the receptacle, therefore under 
the Irmt. 

v.o.-#.® ■ 

The plants of this character are not always 
poisonous, but are yet to be viewed with suspicion. 
The Poppy, from whose juice we procure the deailly 
laudanum, belongs to Polyandria ; and also the well- 
known and numerous family of the Buttercups or 
Ranniieulus. The species cultivated with such cure, 
the Ranunculus asiaticus, is found of every color 
whatever, except blue. The Anemone is another 
favorite. I'he Water Lily who shall praise too 
highly. The Columbine too, that emblem of folly 
— the splendid ornament of the American forest, 
the Magnolia — the pretty little Lark.spur, the 
orange -juiced Cilaiuline, the Traveller’s Joy or 
('lematis, so sweet and with such fi athery seeds — 
the Tea, and the C.'imellia, are all belonging to the 
ehws Icosandria. Searching more narrowly, wc find 
also the Caper bush, the Lime tree, the elegant, but 
short-lived, Cistus, the magnificent Peony, the Tulip 
tree, and that celebrated and common tropical fruit, 
the Sour Sop or Custard Apple. The whole of the 
classes, jierhaps, does Tiot contain a more splendid 
collection of plants than are here included. 

(To be continued,) 


ETCHING UPON GLASS. 

In the middle of the sixteenth century, when glosses 
manufactured in the Venetian states enjoyed the 
highest reputation throughout Europe, it was com- 
mon to find those ornamented by engravings exe- 
cuted with the diamond. More than an hundred 
years had elapsed from that period, when Henry 
Schwanhard, a pupil of Lehmann, was incited by 
the accidental circumstance of the corrosion of his 
spectacle glass, to a method of etching on glass by 
means of some powerful acid liquor. His manner 
of preparing this liquor was kept secret by him ; 
and as no fluid, save fluoric acid, with which we are 
acquainted, has the property of acting upon the sur- 
face of glass, while the discovery of tUs powerful 
menstruum was not brought before the world prior 
to the publication of Scheele’s experiments in 1771, 
it is much to be regretted that the secret of Schwan- 
hard was suffered to go with him to the grave. 

The method pursued by this artist in the appU- 
cation of his discovery was different to that which 
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is practised at present. This is, to coat over the | 
entire surface of the glass with varnish, and, through ! 
this coating, to trace out the intended figures, leav- 
ing the glass exposed to the action of the acid only 
in those parts which are to be occupied by the 
figures. Schwanhard, on the contrary, first traced 
the figures, and, having filled the outline on the 
glass with varnish, a)>phed his corrosive fluid to the 
remainder of the surface. By this means the figures 
were left in relief, and with their original polish, 
the effect of which was pleasing, and totally dis- 
similar to the appearance of engravings with the 
diamond, which latter circumstance it probably was 
that incited the artist to the adoption of his peculiar 
method, since his productions would, by that means, 
be more readily distinguished from the works of j 
others. I 

The varnish employed by artists for defending, 
where it is requisite, the surface of the glass from 
the corroding power of the acid, is usually either a j 
solution of isinglass in water, or common turpen- I 
tine varnish mixed with a small proportion of white 
lead. • 

By the aid of a very few implements, the art of 
etching on glass may be rendered a pleasing occupa- 
tion for amateurs. Good crown-glass is the most 
proper description to be chosen for this purpose. 
Having selected a square pane of the proper si/c, 
this should be first heated by immersion in a sand- 
bath, and then rubbed over with purified bees’ -wax, 
the temperature of the glass being such as to cause 
the wax to melt completely and uniformly over its 
surface. The pane, thus covered, must then be set 
aside to cool ; and it is important to observe, that 
every part of its face must be protected by this 
coating of wax ; which, however, need not be thick, 
and indeed should not be applied in sufficient quan- 
tity to render the glass opaque. 

A paper having the design boldly drawn upon it, 
may then be attached to the unwaxed under-side of 
the glass ; and this drawing will greatly assist the 
artist in performing the next process, that of tracing 
the design through the wax. The best kind of tool 
for executing this operation is a carpenter’s brad- 
awl, which, as it is flattened at the end in one 
direction, and rounded in another, may, according 
to the position wherein it is held, be easily made to 
trace lines having the requisite and different degrees 
of fineness. The point of a pen -knife, or any 
similar implement, may be used as a substitute for 
the brad -awl, and with almost equal efficacy. In 
tracing these lines, the artist must be mindful that 
llis instrument lays bare the surface of the glass 
throughout the whole extent of the strokes. 

A< shallow evaporating basin of Wedge wood ware 
must next be employed. Its size should be such as 
will include within its area every part of the design ; 
and it must at the same time be sufficiently small to 
be completely covered when the pane of glass is 
made to rest upon its edge. Some coarsely pow- 
dered fluor spar must then be placed in the basin, 
together with a quantity of strong sulphuric acid, 
sufficient to form with it a thin paste, when the two 
substances must be well mixed together by stirring 
them. The quantity of fluor spar must of course 
be regulated by the size of the etching ; and it may 
be a sufficient guide on that head, to recommend 
that two ounces of the coarse powder be used when 
the basin is capable of containing a pint: these 
basins are readily procurable from any respectable 
dealer in earthenware. 

As soon as the acid and fluor spar are properly 


incorporated together, the pane of glass should be 
placed upon the basin, with the waxed side down- 
wards, and a moderate degree of heat must be ap- 
plied to the bottom of the basin : somewhere between 
120 and 140 degrees of Fahrenheit’s scale will be 
found most eligible. Perliaps the best means ot 
providing a steady heat for this purpose is ofiered 
by the sand-bath, which was used for heating the 
glass before applying the wax. On this subsequent 
occasion, however, the temperature must never be 
sufficiently high to melt the wax, which in that case 
would run over the glass, and wholly destroy the 
effect of the etching. 

Very soon after this application of heat, fiimes of 
fluoric acid will arise copiously from the basin, and 
attack the unprotected portions of the glass. When 
the basin and its contents are once thoroughly 
warmed, the heat of the sand-bath may be advan- 
tageously diminished. 

After the glass has been thus exposed during hah 
an hour, it may be removed from the basin ; and 
first being rinsed in water, for the purpose of dilut- 
ing or washing away the fluoric acid, the wax may 
be scraped off with a common table-knife ; the de- 
sign will then be found perfectly etched upon the 
surface of the glass. 

A metallic basin will answer perfectly for gene- 
rating the fluoric acid ; but it will be altogether 
improper to use any glazed vessels for the purpose, 
as the vitreous coating of such would be entirely 
destroyed. 

In performing this process, it is necessary to use 
some caution ; as fluoric acid, if brought into con- 
tact with the skin, will quickly disorganise it, and 
produce wounds w hich may be painful and trouble- 
some ; a very little carefulness will, however, suffice 
for preventing any accident of this nature. 

When it is required thus to engrave other than 
plane surfaces, another arrangement must be pro- 
vided : the glass must be exposed to the fumes of 
fluoric arid in some deep vessel ; without, however, 
being suffered to come in contact with the pasty 
compound whence the arid fumes arise, and the 
whole should be covered over, to confine and retain 
those fumes, so that they may fully act upon the 
glass. 


PREPARATION OF PIGMENTS. 

Chromate of Lead . — This color is found quite 
perfect in its natural state ; that of commerce is an 
-artificial production. In its natural state it has long 
been known as “Siberian red lead.’’ In 1797 
M. Vattquehn analysed it, and found it to be a 
combination of oxide of lead and an acidifiable 
metal, to which he gave the appellation of “ chrome,” 
because of the various colors which the different 
preparations assumed. In fact, the chromate of 
lead is yellow ; that of mercury, red ; of silver, 
jmrple; and the oxide of chrome is green, and very 
valuable for porcelain and enamel, because it will 
resist a very high temperature almost without 
‘ changing. 

Red lead, which was the object of M. Vanque- 
lin’s enquiries, has hitherto been found only in Si- 
beria, and even there it is not common ; so that the 
laborious research of this learned chemist would not 
have been of much advantage to painters, if it had 
not been for the discovery, in France, of a mineral 
containing a considerable portion of oxide of chrome. 
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mixed with oxide of iron. It has also been found 
in the United States of America, chiefly in Mary- 
land ; and it is from Baltimore that the greater por- 
tion of this substance is exported. The chromate 
of lead is prepared with this mineral by the union of 
the acid with oxide of chrome, and at the same time 
<*omblning potass with the acid ; then decomposing 
tlie chromate of potass with soluble salt of lead. 

For this purpose, one half part of the nitrate of 
potass is to be mixed with one entire part of the 
earth containing oxide of chrome. This mixture 
is then to be calcined in a close crucible, and the 
substance is afterwards to be ^washed in warm 
water, Altered, and thrown into a solution of acetate, 
or nitrate of lead ; and nothing more is required to 
complete the operation than to wash the precipi- 
tate. In proportion as the chromate of potass 
IS in the neutral state, or that of subchromate, 
and according as the precipitation is made in cold 
or warm water, the tint will vary, from a delicate 
clear yellow to that of orange color. 

It is not, however, a permanent color, and is 
less so in proportion to the oxide of lead it contains. 
In a few years its brightness goes off, and it becomes 
like yellow ochre ; but when combined with alumine, 
it continues brilliant for a much longer period. 

Mineral Yellow fChloride of Lead). — This is a 
combination of lead and chlorine- It is prepared in 
various ways : the following method by M. Chaptal 
is one of the oldest on record : — 

Four parts of litharge, reduced to an impalpable 
powder, are moistened with one part of marine 
salt, dissolved in four of water. 

It is then formed into a thin paste, and to remain 
undisturbed until it begins to whiten ; it must then 
be stirred well with the spatula, to prevent it grow- 
ing too hard. 

In proportion as the consistency increases, salt 
is added ; and if it appears that there is not sufli- 
cient of this ingredient, water must be added to 
retain the paste in a proper condition. In about 
twenty-four hours this com]>ound should have be- 
come well bleached, very compact, and quite free 
from lumps : but it must still be stirred occa- 
tiionally, to complete the decomposition : it is then 
to be carefully washed, to deprive it of the soda, 
which will be foar»d separated from the marine salt, 
and the white paste must then be placed to drain 
on a filter. 

When dry, it is reduced to powder, and exjjosed 
in the receiver of a reverberatory furnace, until it 
assumes the yellow color required ; this powder 
is then to be thrown into a crucible which has been 
brought up to a red heat, and is then returned 
into the furnace, where it is only allowed to remain 
until the composition has melted ; thus fused, it is 
thrown on a plate of iron ; and when cool, it forms 
a crystalline mass striated transversely. 

The following is another method of producing 
■Biis pigment : — 

Acetate of lead is first decomposed by marine 
•alt: the chlorine, as in the former instance, is 
separated from the soda, and forms a new combina- 
tion with the lead ; this chloride of lead is then 
carefully washed, and when dry is mixed with a 
certain quantity of pulverized litharge ; it is then 
melted quickly in a crucible, and thrown upon a 
plate of iron ; but according as the mixture is 
exposed for a longer or shorter time to the action 
of fire, the shade of color will be lighter or darker ; 
the heat is therefore to be kept equal ; the crucibles ^ 


are heated to red at first, and with rawn at the 
same time. 

In the following process bismuth and antimony 
are used, and should have the effect of rendering 
the color more permanent. They are ground apart, 
that the proportions may be exactly ascertained, 
which are as follows : — 

Bismuth, 3 parts 

Sulphuret of antimony, . . 24 
Nitrate of potass, 64 

Tins mixture is to be dropped by degrees into a 
heated crucible ; when dissolved, it must be thrown 
into a vessel of water, where it is to remain, and 
must be well stirred for the requisite time. 

It must then be repeatedly decanted until the 
water has lost all its smell ; it is then to be filtered, 
and the oxide thus obtained is a fine powder, of an 
impure yellow tint. 

An eighth part of this oxide perfectly dry, is then 
mixed with one part of muriate of ammonia, and 
sixteen parts of very pure litharge. 

The fusion is then to be carried 07 as in the 
English process ; great care must be taken, how- 
ever, that the tlegree of heat, and the duration of 
the process, shall be exactly the same. It is as 
well to be aware, that the best crucibles will not be 
able to sustain more than three or four operations ; 
and also, tiiat tlu^y do not stand the heat, if kejit 
exposed to the fire during a longer time than is 
required to fuse the mixture. Fifty years ago the 
mineral yellow was not known ; it is not so per- 
manent as Naples yellow, and grows paler in time ; 
it may be used witli the latter color and with the 
ochres. 

Naples Yellow. — ^The discovery of this color 
belongs to high antiquity, even so far back as the 
earlier working of enamel. The Italians give it the 
name of Giallolino ; Cennino Cennini writes it so : 
Paul Lomazzo styles it GiallioHna di Fumarr di 
Fiandra e di Allamagna ; but it is probable that 
when the French artists began to use this color, 
they obtained it direct from Naples, where perhaps 
it was made of a better quality than elsewhere. 

There is in the Memoirs of the Academy ol‘ 
Sciences, A, d. 1772, an account of a process 
communicated by M. Fougeroux de Bondaroy : it 


is as follows : — 

Ceruse 12 oz. 

Sulphuret of antimony 2 

Calcined alum 0 ^ 

Sal ammoniac 1 


“ These materials must all be reduced to powder, 
then mixed in exact jiroportions, and placed in an 
earthen pan covered with a lid of the same material : 
this pan is then to be placed in a potter’s furnace, 
where it is to be calcined, first at a low heat, 
increasing it by degrees, until the vessel has as- 
sumed a moderately red appearance ; it will require 
three hours of this calcination before this mixture 
is properly prepared. 

“ The product of this operation will be a fritty 
substance, of a golden yellow hue ; this frit is then 
throw'n into water, to separate it from whatever 
salts it may contain ; it is then ground, and its 
tint becomes much )>uler.*’ This process has been 
repeated exactly as directed, but without success. 

M. Fougeroux has translated into the word alum^ 
the Italian expression, which in the receipt given to 
him, was doubtless, allume de fecia^ that is, ’’ salt 
of tartar be is also mistaken in naming ” sulphu^ 
ret of antimony” amongst the ingredients, it is the 
** oxide of antimony’* that should be used. 
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In a collection of receipts relative to various 
processes of the arts, printed at Venice, in 1753, 
is a memoir of Passari on the manufacture of 
faienee ; mention is also made in it of the materials 
for compounding Naples yellow* According to 
that author it is thus prepared : — 


Antimony 1 16. 

Lead li 

Common salt 1 oz. 

Tartrate of potass I 


Passeri observes, that by changing the propor- 
tions, the yellow obtained will be of a more or less 
golden hue. In four out of the six receipts which 
he gives, there is no mention whatever of marine 
salt ; the effect of this salt would be to render the 
color more clear, but less rich, because it produces 
a portion of chloride of lead (mineral yellow) which 
takes away the golden tint that originally character- 
ises the combination of the oxides of lead and 
antimony. 

In the manufacturing of Naples yellow, it is of 
great consequence that the Lead and antimony 
should be in the complete state of oxides ; they 
must be intimately blended together in the grinding, 
and afterwards passed through a silken sieve ; the 
mixture is then to be laid in a vessel of unglazed 
earthenware covered up, and placed in a potter’s 
oven, in the least heated part of it, to prevent the 
danger of the fusion and de-oxidution of the lead. 

The yellow used in enamel painting, is very 
similar to Naples yellow ; it is composed of the 
oxides of antimony and lead ; by varying the pro- 
portions. and also the duration of its exposure to 
the fire, different shades are produced. 

M. Guimet’s yellow of antimony, which bears a 
fine golden tint, more intense than that of Naples 
yellow. It is prepared as follows ; — 

Antimoniate of potass, or diaphoretic 


antimony, (carefully washed,) 1 part. 

Pure minium, 2 parts. 


These ingredients must be mixed carefully to- 
gether, and ground, upon a marble flag, to the con- 
sistence of paste ; this paste is then to be dried, 
reduced to a powder, and exposed to a moderate 
red heat during four or five hours, taking care to 
regulate the fire in such a manner as to prevent 
its rising to a temperature sufficient to carry off 
the oxygen of the lead and antimony. 

M. Guimet thinks that the deutoxide of anti- 
mony, and the oxide of lead, are alone sufficient to 
produce as strong a yellow ; it appearing to him, 
that the potass has no other action in this case 
than that of completely oxidising the antimony, 
which process is indispensable to the success of the 
operation. 

Iodide of Lead, — This color, which is not yet 
much known in commerce, is as bright as orpiment 
or chromate of lead. It is thought to be more 
permanent ; but time only can prove its pretensions 
to so essential a quality. It is prepared by pre- 
cipitating a solution of acetate or nitrate of lead, 
with hydrochlorate of potass : the nitrate produces 
a more brilliant yellow color. 

(To be continued.) 


COPPER-PLATE PRINTING INKS. 

7b the Editor, 

Sir. — I f the following receipts are useful they are 
much at your service, they may be depended upon. 

B/«rA.^Frankfort black, finely ground with 
boiled linseed oil, or (for very fine work) fat oil, 

London :->P rmtoU by D. Francis, 6 , White Horse l.an*'. Mi 


Red. — Mineral orange red, 5 oz. — Chinese red, 
2 oz. 

Blue, — Celestial blue, 2 oz. — marine ditto, 3 oz. 

Green. — Mineral green, 2 oz. — chrome ditto, 3 oz. 

Brown. — Burnt umber, 2 oz. — ^rose pink, 1 oz. 

Lilac. — Prussian blue, 1 oz. — Chinese red, 2 oz. 

Mineral pink, 2 oz. — satin white, 1 oz. 

Orange, — Orange red, 2 oz. — flake white, 1 oz. 

[The above seven to be ground and mixed with 
Canada balsam.] 

Or, 21Ce/f.— -Vermillion. 

Yellow. — King’s yellow. 

Blue . — Smalts. 

Green. — King’if yellow — green. 

Blue. — Prussian blue, and flake white. 

Brown. — Burnt umber. 

Do. Darker. — Ditto, and Frankfort black. 

Puce. — Frankfort black, and vermillion. 

jBroion.— Frankfort black, and drop lake. 

[The above to be ground and mixed with nut or 
linseed oil.] 

Gold. — Gold bronze mixed with dark oak and 
mahogany varnish. 

Silver f Copper ^ Ruby, 8cc . — The same as for 
gold, merely substituting the different bronzes. 

Note. — Cards printed in gold, silver, &c., should, 
when dry, be placed on a very smooth copper, or 
still better, steel plate (not engraved) and passed 
through a copper-plate press with rather a tight 
pressure-— this would also improve the appearance 
of cards printed in like manner with letter-press. 

7b Clean Copper-plates. — Copper-plates are 
cleaned by laying them on the hob near the fire, and 
pouring on them some spirits of tar, and then 
rubbing them with a small soft brush, o. clarke. 

IPainfing on Vellum. — The illuminated missals, 
or coats of arms, &c., on vellum may be best done 
by the above colors, rather than by water colors 
with gall in them as is often practised — the colors 
being put on with a brush as in ordinary painting, 
also if more brilliancy be required for gold and 
silver, those metals may be put on in leaf, a coat 
being first put on with gold size — gold is best shaded 
with a bright transparent brown — silver with green ; 
they arc also in a considerable degree the same 
colors as are used by Mr. Baxter, in his beautiful 
art of Oil Color Printing. — E d.] 

Queries. 

207 — Why are vegetable fibres, such as Russia matting, &c. 
stronger when wet than when dry ? 

208 — How is sand paper for lighting lurifers made ? 

209 — How are plaster casts from life taken ? 

210 — How is Marder's waterproof jet made ?— [We are in- 
clined to think that this is nothing more than the German 
blacking, for which there is a receipt in No. 48— £n] 

21 1 — How is gold colored? 

212 — How IS jewellers' cement made ? 

21 3 — How is blocking cement used by the gun engraver's 
made ? 


miscellanies. 

Nature of the light emitted by Ume^ in a high 
state of incandescence, — Mr. Herschel, upon ex- 
amining the light from lime obtained by Lieutenant 
Drummond, found that it contains ail the usual 
rays, and three of those remarkable in quantity and 
quality, viz. the red, the yellow, and the green. 
The red is intermediate between the red and orange 
of the solar spectrum, but is nearer to the latter. 
It is remarkable, as Mr. Herschel mentions, that a 
red of the above character is yielded by lime itself, 
whilst the colour given to burning bodies by the 
combinations of that earth is a brick red* 


I'.o F.iid. — Published by W. Brittain, II, Paternoster Row. 
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BUSBY’S HYDRAULIC ORRERY. 

BY THE INVENTOR. 

To the Editor. 

ETplanation of the Motive Principle of the Hy- 
draulic Orrery, — Sir. — Some time since I was en- 
gaged, during my stay at New York, in a course of 
experiments to determine the resistance opposed to 
solid bodies of various forms, in their passage 
through fluids. To perform these in the most sim- 
ple and effectual manner, 1 provided a large bason 
or circular reservoir, and placed therein near the 
circumference, any floating vessel that happened to 
be the subject of trial. This vessel was connected 
by an arbor to a floating centre, held in its place by 
a small shaft passing through it, and erected per- 
pendicularly from the bottom of the reservoir. The 
bottom of the floating vessel was pierced, and a 
syphon which it carried, being soldered into tlie 
aperture, rosp, from it, and extending over the cir- 
cumference of the reservoir, its other extremity 
depended in air at a lower level than the surface of 
the water. This outer leg of the syphon was closed 
at the bottom ; but a minute lateral aperture, re- 
seroblhig a very small flnger-hole of a flute, being 
made, the water spouted through it (when the 
syphon was charged) in a direction parallel to the 
vessel, which instantly began to move with accele- 
rated velocity in an opposite course. In a few 
seconds a maximum was attained, and the future 
progress exhibited that beautiful, continuous move- 
ment which can only And an adequate comparison 
in the silent gliding of the heavenly spheres. The 
idea instantaneously impressed me, and has been 
subsequently embodied, with the most encouraging 
success, in the novel machine above-mentioned. 

At present I have applied the principle, under 
appropriate modifleations, no farther than to the 
Sun, the Earth, and the Moon, whose circuits, ob- 
liquities, parallelisms, and rotations, are displayed 
in apparently spontaneous movements on an area of 
five feet diameter. To effect these, three floating 
syphons are so combined in succession, that a quan- 
tity of water equal to the discharge of a single 
stream about one-eighth of an inch diameter, with 
a head of about seven inches, elicits every action. 
Each motion, as in nature, is perfectly indepen- 
dent ; any one may be checked without impeding 
another ; and when the hydraulic orrery commences 
its operations, it practically illustrates those inci- 
pient and gradually accelerating movements, which 
may be supposed to have taken place within the 
mighty system itself, when, as in the beginning, the 
maximums of the greater motions were probably 
attained in succession. 

This motive principle (founded on Barker’s mill, 
but now first combined with a syphon, and applied 
to a floating body) is applicable to an extensive 
variety of experimental and philosophical purposes. 
It is so truly equable, that by means of it I make 
the novel and interesting experiment of producing a 
perfect hydroparabolic mirror fifty -four inches dia- 
meter, and thus create any magnifying power ad 
libitum. Whirling tables upon this principle will 
preserve any particular velocity, during any required 
period of time, and the motion permits the most 
minute regulation, either by a variation in the length 
of the syphon, or of the size of the discharging 
aperture ; or by so fixing a small flexible inclined 
plane to the syphon itself, and bending it into the 


stream, as that any proportion of its re-aotion may 
be neutralized by its action. 

Another mean of obtaining an universal standard 
of measure is hereby provided independently of the 
pendulum. Thus a given parabolic speculum will 
invariably be formed by any given rotation at any 
known level and latitude, and the focal distance of 
any parabola must under those circumstances be 
always a given dimension. A graduated revolving 
circle will also practically measure such minute por- 
tions of time as are beyond the recognition of the 
most accurate astronomical clocks. The hydraulic 
orrery, when in action, lowers the surface of the 
water upon which it floats about one inch in an 
hour ; it is effectually stopped by blowing air into 
the syphons, or by preventing the efflux of water in 
any other manner. 

Construction of the Hydraulic Orrery. — The En- 
graving contains the plan and section of the appa- 
ratus ; the same letters are used to point out the 
corresponding parts of the figures 1 and 2. 

There must first be imagined a circular reservoir 

feet diameter, of which E is the centre, and B B 
parts of the circumference ; C C is a circular gutter 
(11 inches internal, and 9 inches external diameter) 
floating concentrically in the reservoir ; D is a bar 
fixed diametrically across the bottom of the inner 
circle formed by the gutter C C, from the middle of 
this bar a small shaft E is erected ; F F is a cylin- 
drical floating vessel 8 1 inches diameter, a tube is 
soldered into an opening (one inch diameter) in the 
centre, the top of this tube is closed, except a small 
hole through which the* shaft E passes, and acts as 
a pivot ; a cap covers the central tube, and termi- 
nates in a rod surmounted by a ball (9 inches dia- 
meter) representing the Sun ; G is a syphon soldered 
into an aperture in the floating cylinder F F, and 
balanced by a weight on the opposite side ; the 
other leg of this syphon hangs over into the circular J 
gutter C C, into which it discharge’s a minute lateral ^ 
stream of water, the re- action of which stream gives 
a rotatory motion to the vessel F F, and conse- 
quently to the ball which it carries. Tlie water dis- 
charged into the gutter C C, passes away through 
the tube H, beneath the surface of the great reser- 
voir, and enters the floating cylindrical chamber 
1 1 ; this chamber is 8 inches diameter, is sur- 
rounded by a second cylinder K K 11 inches dia- 
meter, but the water of the great reservoir is 
admitted through large apertures beneath into the 
intervening space. 

In the centre of the chamber 1 1, a tube one inch 
diameter is erected, closed above and below, except 
small central openings through which the shaft L 
passes, ultimately bearing a 3 inch ball representing 
the Earth. In the circular space between the cylin- 
ders 1 1 and K K, floats a ring M M, a bar extends 
diametrically across the upper part of this floating 
ring, and the shaft L acts as its pivot through a 
central opening. Upon this ring is erected a small 
shaft bearing a $ inch ball representing the Moon. 

On an opposite part of the ring, one leg of a 
syphon is soldered into an aperture, while the other 
leg hangs over into the chamber I I, into the lower 
part of which it discharges a smali stream laterally ; 
the re-active force of this stream causes the ring to 
revolve, and, consequently, to carry the ball repre- 
senting the Moon round that by which the Earth is 
designated. 

The water now brought into the chamber 1 1, by 
the two syphons which move the balls representing 
the Sun and Moon, is carried away by a great syphon 
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O, communicating with it by a short horizontal 
tube ; this water is discharged laterally at a lower 
level from the great syphon into an external giifter 
P placed to receive it, and its re-active impulse 
gives motion to the whole apparatus, and causes it 
to perform a circuit in the great reservoir ref)re- 
senting the annual orbits of the Moon and Earth 
about the Sun. 

The parallelism of the Earth's axis is effected, by 
fixing a circulate plate (6 inches diameter) to the 
lower extremity of the rod L, and connecting its 
circumference by three equal oblique rods 1, 2, 3, 
with that of another circular plate fixed to the cen- 
tre of the bottom of the reservoir ; thus is formed 
a sort of circular parallel rule, which produces the 
desired effect ; the lateral confinement of the central 
part of the apparatus being effected by means of the 
inclined forked brace 4, shaped like a spur, and 
clasping the fixed plate, itself being fixed to the 
inner extremity of the tube H upon a hinge inca- 
pable of lateral action. 

The longer arm of the steel-yard Q (attached to 
the shaft L, and moveable on a vertical joint) sus- 
tains the lower extremity of a slender rod connected 
by an universal joint K with the axis of the 3 inch 
globe — a small wheel is fixed upon this rod towards 
the lower end, and the conical rim S, borne by and 
revolving with the circular shaft which carries the 
Moon, acts upon the little wheel by contact with 
the edge, gives it a rotatory motion, communicated 
immediately through the universal joint to the globe 
above, while the shorter arm of the steel-yard is 
balanced by a weight just sufficient to keep the 
wheel slightly pressed against the rim. 

The ob^liquity of the Moon’s path is imitated, by 
causing the auxiliary rod sustaining the smallest 
ball to slide up and down through two projections 
from the main standard as she revolves ; this is 
effected by making a joint at Y, and attaching the 
lower extremity to a revolving crank W, this crank 
is fixed to the continued axle of a thin vertical 
|heel X rolling on the horizontal circle Y, which 
I itself fixed to, and borne by, the shaft supporting 
Be Earth. 

^ The change of the Moon’s nodes is performed by 
■aking a due variation between the diameter of the 
prtical wheel, and that of the circle upon which it 
pUs. The four balancers (5, 6, 7, 8,) are added, 
ir the purpose of keeping the apparatus steady, by 
f necessary extension of the floating base. 


OBJECTS FOR THE KALEIDOSCOPE. 

(Resumed from page 118.^ 

Although the Kaleidoscope is capable of creating 
beautiful forms from the most ugly and shapeless 
objects, yet the combinadons which it presents, 
when obtained from certain forms and colours, are so 
superior to those which it produces from others, that 
no idea can be formed of the power and effects of the 
instrument, unless the obje^ are judiciously se- 
lected. 

When the inclination of the reflectors is great, the 
objects, or the fragments of coloured glass, should be 
larger than when the inclination is small ; for when 
■mall fragments are presented before a large aper- 
ture, tho pattern which is created has a spotted ap- 
pearance, and derives no beauty from the inversion 
of the images, in consequence of the outline of each 


separate fragment not joining with the inverted 
image of it. 

The objects which give the finest outlines by in- 
version, are those which have a curvilineal form, 
such as circles, ellipses, looped curves like the figure 
8, curves like the figure 3 and the letter S ; spirals ; 
and other forms, such as squares, rectangles, and 
triangles, may be applied with advantage. Glass, 
both spun and twisted, and of all 'colours and shades 
of colours, should be formed into the preceding 
shapes ; and w hen these are mixed with pieces of 
flat-coloured glass, blue vitriol, native sulphur, yel- 
low orpiment, differently coloured fluids enclosed 
and moving in small vessels of glass, &c. they will 
make the finest transparent objects for the Kaleidos- 
cope. When the objects are to be laid upon a mirror 
plate, fragments of opaquely- coloured glass should 
be added to the transparent fragments, along with 
pieces of brass wire, of coloured foils, and grains 
of spelter. In selecting transparent objects, the 
greatest care must be taken to reject fragments of 
opaque glass, and dark colours that do'^iot transmit 
much light ; and all the pieces of spun glass, or 
coloured plates, should be as thin as possible. 

When the objects are thus prepared, the next step 
is to place them in the object plates. The distance 
between the interior surfaces of the two plane glasses', 
of which the object plates are composed, should not 
exceed l-8th of an inch. The thickness of the 
transparent glass next the reflectors should be just 
sufficient to keep the glass from breaking ; and the 
interior diameter of the brass rings, into which the 
transparent and the grey glass are burnished, should 
be so great that no part of the brass rim may be 
opposite the angular part of the reflectors during the 
rotatory motion of the cell. If this precaution is 
not attended to, the central part of the pattern, 
where the developement of new forms is generally 
the most beautiful, will be entirely obliterated by the 
interposition of the brass rim. When the two parts 
of the object plate are screwed together, it should be 
nearly two-thirds filled with the mixture of regular 
and irregular objects, already mentioned. If they 
fall with difficulty during the rotation of the cell, two 
or three turns of the screw backward will relieve 
them ; and if they fall too easily, and accumulate, 
by slipping behind one another, the space between 
the glasses may be diminished by placing another 
glass in contact with the grey glass. 

When the object plate, now described, is placed in 
the cell, and examined by the Kaleidoscope, the 
pictures I'which it forms arc in a state of perpetual 
change, and can never be fixed, and shown to another 
person. To obviate this disadvantage, an object plate 
with fixed objects generally accompanies the instru- 
ment ; the pieces of spun and coloured glass are fixed 
by a transparent cement to the inner side of the glass 
of the object plate, next the eye, so that the patterns 
are all permanent, and may be exhibited to others. 
After the cell has performed a complete rotation, the 
same patterns again recur, and may therefore be at 
any time recalled at the pleasure of the observer. 
The same patterns, it is true, will have a different 
appearance, if the light falls in a different manner 
upon the objects, but its general character and out- 
line will remain the same. 

The object plates, which have now been described, 
are made to fit the cell, but at the same time to slip 
easily into it, so that they tbemselves^ave no motion 
separate from that of the cell. An object plate, 
however, of a less diameter, called the vibrating 
object plate, and containing loose objects, is an in- 
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torettiiig ad^Uon to the instrament. When the 
Kaleldoecope is held horizontally, this small object 
plate Tibrates on its lower edge, either by a gentle 
motion of the tube, or by striking it slightly with 
the finger ; and the effect of this vibration is sin- 
gularly fine, particularly when it is combined with 
the motion of the coloured fragments. 

Another of the object plates, in several of the 
instruments, contains either fragments of colour- 
less glass, or an irregular surface of transparent 
varnish or indurated Canada balsam. This object 
plate gives very fine colourless figures when used 
alone ; but its principal use is to be placed in the 
cell between an object plate with bright colours 
and the end of the instrament. When this is 
done, the outline of the pieces of coloured glass are 
softened down by the refraction of the transparent 
fragments, and the pattern displays the finest effects 
of soft and brilliant colouring. The colourless object 
plate supplies the outline of the pattern, and the 
mass of colour behind fills it up with the softest 
tints. 

Some of the object plates are filled with iron or 
brass wires, twisted into various forms, and rendered 
broader and flatter in some places by hammering. 
These wires, when intermixed with a few small frag- 
mentc of coloured glass, produce a very fine effect. 
Other object plates have been made with pitch, bal- 
sam of tolu, gum lac, and thick transparent paints ; 
and when these substances are laid on with judg- 
ment, they form excellent objects for the Kaleidos- 
cope. Lace may be introduced with considerable 
effect, and also festoons of beads strung upon wire 
or thread ; but pieces of glass, with cut and polished 
faces, are entirely unfit for objects. 

Hitherto we have supposed all colours to be in- 
discriminately adopted in the selection of objects ; 
but it will be found from experience, that though 
the eye is pleased with the combination of various 
objects, yet it derives this pleasure from the beauty 
and symmetry of the outline, and not from the union 
of many different tints. Those who are accustomed 
to this kind of observation, and who are acquainted 
with the principles of the harmony of colours, will 
soon perceive the harshness of the effect which is 
produced by the predominance of one colour, by the 
juxta-position of others, and by the accidental union 
of a number ; and even those who are ignorant of 
these principles, will acknowledge the superior effect 
which is obtained by the exclusion of all other 
colours except those which harmonise with each 
other. 

In order to enable any person to find what colours 
harmonise with each other, the following table, which 
contains the harmonic colours, has been drawn np : 
Deepest Red .... Blue and Green equally mixed 

Red Blue unmixed 

Orange Red Blue mixed with much Indigo 

Indigo, the Indigo pre- 

^ \ dominating 

Orange Yellow . . Indigo unmixed 

and Indigo nearly in equal 

\ portions 

Greenish Yellow . . Pale Violet 
Green Violet 

Greenish Blue .... Violet and Red in equal portions 

Blue Red 

Indigo Orange Yellow 

Violet Green. 

it appears from the preceding table that Blue 
harmonises with Red, or in other words. Red is said 
%o be the accidental colour of Blne^ and wee versa. 


vuiuwu win^nvinfs-ntwy vutuure^ 

because the one is the complement of the other, or 
what the other wants of white light ; that is, when 
the two colours are mixed, they will always form 
white by their combination. 

The following general method of finding the har- 
monic colours will enable the reader to determine 
them for tints not contained in the preceding table. 


Red 

Orange 


Yellow 


Green 


Blue 


Indigo 


Violet 


Let A B be the prismatic spectrum, containing all 
the colours in the proj)ortion assigned to them by 
Sir Isaac Newton. Bisect the spectrum at m, and 
let it be required to ascertain the colour which har- 
monises with the colour in the Indigo space at p. 
Take A m and set it from p to o, and the colour 
opposite 0, or an orange yellow, will be that which 
^harmonises with the indigo at p. If p is between 
m and A, then the distance A m must be set off 
from m towards B. 

In order to shew the method of constructing ob- 
ject plates on the preceding principles, we shall 
suppose that the harmonic colours of orange yellow 
and indigo are to be employed. Four or five regular 
figures, such as those already described, must be 
made out of indigo coloured glass, some of them 
being plain, and others twisted. The same number 
of figures must also be made out of an orange yellow 
glass; and some of these may be drawn of less 
diameter than others, in order that tints of vor’ous 
intensities, bnt of the same colour, may be obtained. 
Some of these pieces of spun glass, of an indigo 
colour, may be intertwisted with fibres of the orange 
yellow glass. A few pieces of white flint glass, or 
crystal spun in a similar manner, and intertwisted, 
some with fibres of orange yellow, and others with 
fibres of indigo glass, should be added ; and when 
all these are joined to some flat fragments of orange 
yellow glass, and indigo coloured glass, and placed 
in the object plate, they will exhibit, when applied 
to the K^eidoscope, the most chaste combinations 
of forms and colours, which will not only delight 
the eye by the beauty of their outline, but also by 
the perfect harmony of their tints. 
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The effect produced by objects of only one colour 
iB perhaps, even superior to the combination of two 
harmonic colours. In constructing object plates of 
this kind, various shades of the same colour may be 
adopted; and when such objects are mixed with 
pie<^8 of colourless glass, twisted and spun, the 
most chaste and delicate patterns are produced ; and 
those eyes which suffer pain from the contemplation 
of various colours, are able to look without uneasi- 
ness upon a pattern in which there is only one. 

In order to shew the power of the instrument, 
and the extent to which these combinations may be 
carried, a long object plate has been constructed, 
like the slider of the magic lanthorn, in which com- 
binations of all the principal harmonic colours fol- 
lowed one another in succession, and presented to 
the eye a series of brilliant visions no less gratifying 
than those successions of musical sounds from which 
tlie ear derives such intense delight. 


NEW GALVANIC BATTERY. 



To the Editor. 

Sir. — ^The above is a rough drawing of a Galvanic 
Battery, which I have just constructed upon the 
principle of Smee, but which 1 think more simple 
in its arrangements, more convenient, and more 
effectual than any other I have seen. To those of 
your readers who may be desirous of possessing 
such a battery, I have no hesitation in saying that 
this will prove highly satisfactory ; I therefore feel 
a pleasure in furnishing them with the necessary 
instructions for making one. 

First procure i doz, 1 Ib pots (ordinary jelly 
pots); get a mahogany stand, No. 1, made with 
partitions to bold them. The dimensions of mine 
are 14 inches long, 9^ inches wide, about 4 inches 
high; top board with supports about 4h inches 
ii high, with pins at each end, so that the top may be 
, lifted on and off easily. Then procure 12 pieces of 
silver plate about 2^ inches square, and about the 
thickness of a sixpence — half that Sickness would 
do, but from their being thicker they are less liable 
to be bent. Cast some zinc plates, let them be 
about 3 inches square, and about i inch thick, and 
connect them together on the top board (fig. 2), 


so that 1 piece of zinc be between 2 silver plates ia 
each pot (fig. 3). The connecting wires should be 
good stout ones; they may be bent (as fig. 4), 
placed on the tops of the wires as they come 
through the board, and screwed down with the brass 
balls A A. The conducting wires, or poles, may be 
bent in the form of a hook (fig. 5), either screwed 
down, or made to touch the brass balls only. The 
silver plates should be coated with platina before 
using, which may be very easily done: procure 
some solution of platina (nitromuriate), a porous 
jar and tumbler, put the jar inside the tumbler, fill 
it with dilute sulphuric acid, and outside of it in the 
tumbler pour some dilute acid, as much as will 
cover the silver plate, add a little of the solution of 
platina ; then, in the porous jar immerse a piece of 
zinc, and in the tumbler the silver plate, connect 
them together, when a violent action will com- 
mence ; and, in a short time, the silver plate will 
be sufficiently covered as to be taken out and re- 
placed by another. Lastly, the zinc plates should 
be well amalgamated with mercury, takjng care not 
to let any get on the silver. 

To excite its action pour into each pot 2 oz, of 
sulphuric acid (oil of vitriol), fill up with water, 
and immerse your plates. It will maintain its ac- 
tion for days together, if when the battery bc'^one 
with the board be slipped off and immersed in 
water. 

A great deal of trouble I consider is saved by 
this battery, and from its construction one or two, 
or the whole of the pots may be used, which is not 
the case with the trough battery, as that is obliged 
to be wholly charged. Its effects are astonishing, 
igniting a piece of stout iron wire 6 inches in length. 

I. HORSLEY, Chemist. 

Ryde, Isle of Wight 


FLUID SUPPORT— SWIMMING. 

The human body, in an ordinary healthy state with 
the chest full of air, is lighter than water. 

If this truth were generally and familiarly under- 
stood, it would lead to the saving of more lives, in 
cases of shipwreck and in other accidents, than all 
the mechanical life-preservers which man's inge- 
nuity will ever contrive. 

The human body with the chest full of air natu- 
rally floats with a bulk of about half the head above 
the water, — having then no more tendency to sink 
than a log of fir. That a person in water, there- 
fore, may live and breathe, it is only necessary to 
keep the face uppermost. The reasons that in ordi- 
nary accidents so many people are drowned who 
might easily bo saved, are chiefly the following 

1st. They believe that the body is heavier than 
water, and therefore that continued exertion is ne- 
cessary to keep it from sinking ; and hence, instead 
of lying quietly on the back, with the face upwards, 
and with the face only out of the water, they gene- 
rally assume the position of a swimmer, in which 
the face is downwards, and the whole head has to 
be kept out of the water to allow of breathing. 
Now, as a man cannot retain this position but by 
continued exertion, he is soon exhausted, even if a 
swimmer, and if he is not, the unskilful attempt 
will scarcely secure for him even a few respirations. 
The body raised for a moment by exertion above 
the natural level, sinks as far below it wimn the 
exertion ceases ; and the plunge, by appearing the 
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pcmmiit slnldiig, tonifies the 
lenden him mi easier 
JMTOS to his &le.— To oonrinoe « person leamine 
« the natoral bnojanoy of his body, it is 
plan to throw an egg into water about fire 
deep, and then to desire him to bring it up 
«• discovers that instead of his body with 
the chest fuU of air na^ly sinking towards the 
egg, he has to,^>rce his way downwards, and is 
lilted again by the water as soon as he ceases his 
effort. 

2d, They fear that water entering by the ears 
may drown, as if it entered by the nose or mouth, 
and they make a wasteful exertion of strength to 
prevent it ; the truth being, however, that it can 
only fill the outer ear, as far as the membrane of 
the drum, where its presence is of no consequence. 
Every diver and swimmer has his ears thus filled 
with water, and cares not. 

3d. Persons unaccustomed to the water, and in 
danger of being drowned, generally attempt in their 
struggle to keep their hands above the surface, from 
feeling ns if their hands were imprisoned and useless 
while below ; but this act is most hurtful, because 
any part of the body held out of the water, in addi- 
tion to the face which must be out, requires an 
efforw to support it, which the individual is supposed 
at the time ill able to afford. 

4 th. They do not reflect, that when a log of wood 
or a human body is floating upright, with a small 
portion above the surface, in rough water, as at 
sea, every wave in passing must cover it completely 
for a little time, but wiU again leave its top pro- 
jecting in the interval. The practised swimmer 
chooses this interval for breathing. 

5th. They do not think of the importance of 
keeping the chest as full of air as possible; the 
doing which has nearly the same effect as tying a 
bladder of air to the neck, and, without other 
effort, will cause nearly the whole head* to remain 
above the water. If the chest be once emptied, 
while from the face being under water the person 
cannot inhale again, the body remains specifically 
heavier than water, and will sink. 

When a man dives far, the pressure of deep 
water compresses, or diminishes the bulk of the air 
in his chest, so that without losing any of that air, 
he yet becomes really heavier than water, and would 
not again rise, but for the exertion of swimming. 
Dr. Amott mentions, that he once saw a sailor (a 
fine-bodied West India negro) fall into the calm sea 
from a yard-arm eighty feet high. The velocity on 
his reaching the water was so great, that he shot 
deep into it, and, of course, his chest was com- 
pressed as now explained ; probably also the shock 
stunned him, for although he was an excellent swim- 
mer, he only moved his arms feebly once or twice, 
and was then seen gradually sinking for a long time 
afterwards, until he appeared only as a black and 
distant speck, descending towards the unknown re- 
gions of the abyss. 

Every person needs not learn to swim ; but every 
one who makes voyages should have practised the 
easy lesson of resting in the water with the face out. 
The head, from the large quantity of bone in it, is a 
heavy part of the body, yet, owing to its proximity 
to the chest, which is comparatively light, a little 
action of adjustment with the hands easily keeps it 
uppermost ; and there is an accompanying motion 
of the feet, called treading the v^ater, not difficult 
to learn, which suffices to sustain the entire brad 
above the surface. Many of the seventy passengers 


who were swallowed up on the sudden sinking of the 
C^et steam-boat near Greenock, in November 
lo 26 , might have been saved by the boats which so 
soon went to their assistance, had they known the 
truth which we are now explaining. 

A ^ man having to swim far, may occasionally rest 
^ on his back for a time, and resume his labour when 
{ he is somewhat refreshed. 

So little is required to keep a swimmer’s head 
above water, that many individuals, altogether un- 
acquainted with what regards swimming or floating, 
have been saved after shipwreck, by catching hold 
of a few floating chips or broken pieces of wood. 
An oar will suffice as a support to half a dozen 
people, provided no one of the number attempts by 
it to keep more than his head out of the water ; but 
often, in cases where it might be thus serviceable, 
from each person wishing to have as much of the 
security as possible, the number benefited is much 
less than it might be. 

The most common contrivances, called life-pre^ 
servers; for preventing drowning, are strings 0 £ 
corks put round the chest or neck, or air-tight bags 
applied round the upper part of the body, and filled 
when required by those who wear them blowing 
into them through valved pipes. 

On the great rivers of China, where thousands Oi 
people find it more convenient to live in covered 
boats, than in houses upon the shore, the younger 
children have a hollow ball of some light material 
attached constantly to their necks, so that in their 
frequent falls overboard they are not in danger. 

Life-boats have a large quantity of cork mixed in 
their structure, or of air-tight vessels of thin copper 
or tin plate ; so that, even when the boats are filled 
with water, a considerable part still floats above the 
general surface. 

Swimming is much easier to quadrupeds than to 
man, because the ordinary motion of their legs in 
walking and running is that which best supports 
them in swimming. Man is at first the most help- 
less of creatures in water. A horse while swim- 
ming can carry his rider with half the body out oi 
the water. Dogs commonly swim well on the first 
trial. — Swans, geese, and water-fowls in general, 
owing to the great thickness of feathers on the 
under part of &eir bodies, and the great volume of 
their lungs, and the hollowness of their bones, are 
so bulky and light, that they float upon the water 
like stately ships, moving themselves about by their 
webbed feet as oars. A water-fowl floating on 
plumage half as bulky as its naked body, has about 
half that body above the surface of the water ; and 
similarly a man reclining on a floating mattress, has 
nearly as much of his body above the level of the 
water-surface, as be forces of the mattress under it. 
His position, therefore, depends on the thickness ot 
the mattress. 

A man walking in deep water may tread upon 
sharp flints or broken glass with impunity, because 
his weight is nearly supported by the water. 

But many men have been drowned in attempting 
to wade across the fords of rivers, from forg^ting 
that the body is so supported by the water, and 
does not press on the bottom sufficiently to give a 
sure footing against a very trifling current. A man, 
therefore, carrying a weight on his head, or in his 
hands held over his head, as a soldier hearing his 
arms and knapsack, may tofely pass a river, where, 
without a load, he would be carried down the 
* stream. 
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There is & mode practised in China of cathing 
wild ducks, which requires that the catcher be well 
loaded or ballasted. Light grain being first strewed 
‘ tipon the surface of the water to tempt them, a man 
hides himself in the midst of it, under what appears 
a eourd or basket drifting with the stream, and 
when the fiock approaches and surrounds him, he 
quickly obtains a rich booty by snatching the crea- 
tures down one by one — adroitly making them dis- 
appear as if they were diving, and then securing them 
below. Each bird becomes as a piece of cork at- 
tached to his body. 

Fishes can change their specific gravity, by dimi- 
liishing or increasing the size of a little air-bag 
contained in their body. It is because this bag is 
situated towards the under side of the body, that a 
dead fish floats with the belly uppermost. 

Animal substances, in undergoing the process of 
putrefaction, give out much aeriform matter. Hence 
the bodies of persons drowned and remaining in the 
water, generally swell after a time, and rise to the 
surface, again to sink when the still increasing quan- 
tity of air shall burst the containing parts. 

A floating body sinks to the same depth whether 
the mass of fluid supporting it be great or small : — 
as is seen when a porcelain basin is placed first in a 
pond, and then in a second basin only so much larger 
than itself that a spoonful or two of water suffices to 
fill up the interval between them. One ounce of 
water in the latter way may float a thing weighing a 
pound or more, exhibiting another instance of the 
hydrostatic paradox : — And if the largest ship of 
war were received into a dock, or case, so exactly 
fitting it that there were only half an inch of interval 
between it and the wall or side of the containing 
space, it would float as completely, when the few 
hogsheads of water required to fill this little interval 
up to its usual water-mark were poured in, as if it 
were on the high sea. In some canal locks, the boats 
just fit the space in which they have to rise and fall, 
and thus the expense of water at the lock is dimi- 
nished. 

The preceding examples of floating are all illus- 
trations also of the truth that the pressure of a fluid 
on any immersed body is exactly proportioned to the 
depth and extent of the surface pressed upon. The 
lateral pressures just balance one another, and the 
upward pressure has to be balanced by the weight of 
the body. 


ASSAYING OF METALLIC ORES. 

(Besumedfrom page 126 J 

Lead Ores , — As most of the lead ores contain 
either sulphur or arsenic, they require to be well 
roasted. Take a quintal of roasted ore, with the 
same quantity of chained borax, half a quintal of 
fine powdered glass, a quarter of a quintal of pitch, 
and as much clean iron filings. Line the crucible 
with wetted charcoal dust, and put the mixture into 
the crucible, and place it before the bellows of a 
forge-fire. When it is red hot, raise the fire for 
fifteen or twenty minutes, then withdraw the cruci- 
ble, and break it when cold. 

in the humid way , — Dissolve the ore by boiling 
it in dilute nitrous acid ; the sulphur, insoluble stony 
parts, and calx of iron will remain. The iron may 
TO separated by digestion, in the marine add, and 
the sulphur by digestion, in caustic fixed alkali. 


The nitrous solution contains the lead and silver, 
which should be precipitated by the mineral fixed 
tdkali, and the precipitate well washed in cold water, 
dried, and weighed. Digest it in caustic volatile 
alkali, which will take up the calx of silver, the 
residuum being again dried and weighed, gives the 
proportion of the calx of lead, 132 grains of which 
are equal to 100 of lead in its metallic state. The 
difference of weight of the precipitate before and 
after the application of the volatile alkali, gives the 
quantity of silver, 129 grains of which are equal to 
100 of silver in its metric state. 

Copper Ores , — ^Take an exact troy ounce of the 
ore, previously pulverized, and calcine it well ; stir 
it all the time with an iron rod, without removing it 
j from the crucible ; after the calcination add an equal 
quantity of borax, half the quantity of fusible glass, 
one-fourth the quantity of pitch, and a little char- 
I coal-dust ; rub the inner surface of the crucible, 
with a paste composed of charcoal-dust, a little fine 
powdered clay, and water. Cover the mass with 
common salt, and put a lid on the crucible, which 
is to be placed in a furnace : the fire is be raised 
gradually, till it bums briskly, and the crucible con- 
tinued in it for half an hour, stirring the metal fre- 
quently with an iron rod, and when the scoria which 
adheres to the rod appears clear, then the crugible 
must be taken out, and suffered to cool ; after which 
it must be broken, and the regulus separated and 
weighed ; this is called black copper, to refine which, 
equal parts of common salt and nitre are to be well 
mixed together. The black copper is brought into 
fusion, and a tca-spoonfid of the flux is thrown upon 
it, which is repeated three or four times, when the 
metal is poured into an ingot mould, and the button 
is found to be fine copper. 

In the humid way , — Make a solution of vitreous 
copper ore, in five times its weight of concentrated 
vitriolic acid, and boil it to dryness ; add as much 
water as will dissolve the vitriol thus formed ; to 
this solution add a clean bar of iron, which will 
precipitate the whole of the copper in its metallic 
form. If the solution be contaminated with iron, 
the copper must be re-dissolved in the same manner, 
and precipitated again. The sulphur may be sepa- 
rated by ffitration, 

Bismuth Ores , — If the ore be mineralized by sul- 
phur, or sulphur and iron, a previous roasting wiU 
be necessary. The strong ores require no roasting, 
but only to be reduced to a fine powder. Take the 
assay weight and mix it with half the quantity of 
calcined borax, and the same of pounded glass ; line 
the crucible with charcoal; melt it as quicldy aa 
possible ; and when well done, take out the crucible, 
and let it cool gradually. The regulus will be found 
at the bottom. 

In the humid neap.-^Bismuth is easily soluble in 
nitrous acid or aqua-regia. Its solution is colour- 
less, and is precipitable by the addition of pure 
water; 118 grains of the precipitate from nitrous 
acid well washed and dried, are equal to 100 of bis- 
muth in its metallic form. 

Antimonial Ores . — ^Take a common crucible, bore 
a number of small holes in the bottom, and place in 
it another crucible a size smaller, luting them well 
together, then put the proper quantity of ore in 
small lumps into the upper crucible, and lute thereon 
a cover ; place these vessels on a hearth, and sur- 
round them with stones about six inches distant from 
them; the intermediate space must be filled with 
ashes, so that the undermost crucible may be covered 
with them ; W upon the upper charcoal must ba 
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laid, and the whole made red hot by the assistance 
of handobellowB. The antimony being of easy fusion 
is separated, and runs through the holes of the 
upper vessel into the inferior one, where it is col- 
lected. 

Humid Assay of Arseniated Antimony » — ^Dis- 
solve the ore in aqua-regia, both the regulus and 
arsenic remain in the solution, the sulphur is sepa- 
rated by filtration. If the solution be boiled with 
twice its weight of strong nitrous acid, the regulus 
of antimony will be precipitated, and the arsenic 
converted into an acid, which may be obtained by 
evaporatien to dryness. 

Manganese Ore. — The regulus is obtained by 
mixing the calx or ore of manganese with pitch, 
making it into a ball, and putting it into a crucible, 
lined with powdered charcoal, one-tenth of an inch 
on the sides, and one-fourth of an inch at bottom, 
then filling the empty space with charcoal dust, 
covering the crucible with another inverted and 
luted on, and exposing it to the strongest heat of a 
forge for an hour or more. 

In the humid way. — The ores should be first well 
roasted to dephlogisticate the calx of manganese 
and iron, if any, find then treated with nitrous acid 
to dissolve the earths. The residuum should now 
be •treated with nitrous acid and sugar, by which 
means a colourless solution of manganese will be 
obtained, and likewise of the iron, if any. Precipi- 
tate with the Prussian alkali, and digest the pre- 
cipitate in pure water ; the prussiate of manganese 
will be dissolved, whilst the prussiate of iron wUl 
remain undissolved. 

Arsenical Ores. — This assay is made by sublima- 
tion in close vessels. Beat the ore into small pieces, 
and put them into a matrass, which jdace in a sand- 
pot, with a proper degree of heat ; the arsenic sub- 
limes in this operation, and adheres to the upper 
part of the vessel *, when it must be carefully col- 
lected with a view to ascertain its weight. Some- 
times a single sublimation will not be suflScient, for 
the arsenic in many cases will melt with the ore, 
and prevent its total volatilization ; in which case it 
is better to perform the first sublimation with a 
moderate heat, and afterwards bruise the remainder 
again, and expose it to a stronger heat. 

In the humid way. — Digest the ore in marine 
acid, adding the nitrous by degrees to help the 
solution. The sulphur will be found on the filter ; 
the arsenic will remain in the solution, and may be 
precipitated in its inelalho foini by zinc, adding 
spirit of wine to the solution. 

Nickel Ore. — ^The ores must be well roasted to 
expel the sulphur an«l arsenic ; the greener the calx 
proves during this torrefaction, the more it abounds 
in the nickel ; but the redder it is, the more iron it 
contains. The proper quantity of this roasted ore 
is fused in an open crucible, with twice or thrice its 
weight of black fiux, and the whole covered with 
common salt. By exposing the crucible to the 
strongest heat of a forge-fire, and making the fusion 
complete, a regulus will be produced. This regulus 
is not pure, but contains a portion of arsenic, cobalt, 
and iron. Of the first it may be deprived by s 
fresh calcination, with the addition of powdered 
charcoal ; and of the second by scorlfication ; but it 
is with difficulty that it is entirely freed from the 
iron. 

In the humid way. — By solution in nitrous acid, 
jt is freed from its sulphur ; and by adding water to 
(he solution, bismuth, if any, may be precipitated ; 


as may silver, if contained in it, by the marine acid 
and copper, when any, by iron. 

To. separate cobalt f^’om nickel, when the coball 
is in considerable quantity, drop a saturated solu. 
tion of the roasted ore in nitrous acid into liquid 
volatile alkali; the cobaltic part is instantly re* 
dissolved, and assumes a garnet colour ; when filter- 
ed, a grey powder remains on the filter, which is 
the nickel. The cobalt may be precipitated from 
the volatile alkali by any acid. 

(To be continued.) 

MISCELLANIES. 

On the light developed at the separation of Bo 
racic Acids into fragments. — M. Dumas has ob- 
served that the boracic acid, when melted, presents 
a particular phenomenon at the moment of its cool- 
ing. When it is cooled in a platina dish, at the 
instant when the contractions of the two substances 
becomes unequal, the boracic acid splits and dis- 
charges a bright light, which follows the direction 
of the cracks. This light, which is probably owing 
to the cause which developes the opposite electrici- 
ties in plates of mica quickly separated, is suf- 
ficiently strong to be seen in the day-time. The 
experiment is a remarkable one in the dark. — Ann, 
de Chim, p. 324, 335. 

To Clean Boot TopSf Parchment^ 8^c. — ^The fol- 
lowing mixture will readily take out grease, ink 
spots, and the stains occasioned by the juice of fruit, 
red port wine, &c. from all leather or parchment. 
Mix in a phial 1 drachm oxymuriate of potash, with 
2 ounces of distilled water, and when the salt is 
dissolved, add 2 ounces of muriatic acid. Then 
shaking well together in another phial, 3 ounces ot 
rectified spirit of wine, and half an ounce of essen- 
tial oil of lemon ; unite the contents of the two 
phials, and keep the liquid thus prepared closely 
corked for use. This chemical liquid should be ap- 
plied with a clean sponge, and dried in a gentle heat. 
The boot tops may be polished with a proper brush, 
so as to appear like new leather. 

Method of Preparing Quills. — The following is 
the manner in which M. Scliolz of Vienna proceeds 
in the preparation of quills for writing, by means 
of which he renders them more durable, and even 
superior to the best Hamburgh quills. For this 
purpose he makes use of a kettle, into which ho^ 
pours common water, so as to occupy the fourth', 
part of its capacity, he then suspends a certain, 
quantity of feathers perpendicularly, the barrel, 
lowermost, and so placed, as that its extremity may' 
only touch the surface of the water ; he then covers 
the kettle with a lid properly adjusted, boils the 
water, and keeps the feathers four hours in this 
vapour bath. By means of this process he frees 
them of their fatty parts, and renders them soft and 
transparent. On tiie following day, after having 
scraped them with the blade of a knife, and then 
rubbed them with a bit of cloth, he exposes them 
to a moderate heat ; by the day after they are per- 
fectly hard and transparent, without however having 
the inconvenience of splitting too easily. 

Phosphoric Oil. — Put one part of phosphorus to 
six parts of olive oil. Set the phial for a time in a 
warm place — for example, a bafein of warm water — 
when they will unite, and form a luminous and 
harmless fluid. The phial must always be corked 
when not in use. 


London :*—Fltifhn) by D. Francis, 6, White Horse Lane, Mile End.— Published by W. Brittain, 11 , Paternoster Row. 
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ON PRICKING ORGAN BARRELS. 

Thb art of pricking organ barrels is confined to few 
hands, the operation is very simple, but requires 
very great attention, both in the marking and the 
pinning the barrel. The marking is performed by 
means of a flat dividing plate, about 18 inches 
diameter. The plate has upon it a number of 
groups of 5 concentric circles, each group of circles 
being divided into a certain number of equal parts 
or bars, (see Fig. 2.) These divisions are sub- 
divided one circle (see Fig. 3) into four parts for 
common time, the next into six for compound com- 
mon time ; the third into three parts for triple time, 
and the fourth into nine parts for compound triple 
time. The wheel being thus prepared, and the bar- 
rel being covered with white paper, or painted blue, 
proceed to prick it thus : — Place the barrel in the 
organ to which it fits, the axis of the barrel being 
lengthenet’, in ordei tliat the wheel may be fastened 
to it by a binding screw. (The* wheel is seen at- 
tached to the barrel in Fig. 1.) Thus the wheel and 
barrel turn round together. Then count the number 
of.hars in the tune to be ])ricked, and find what 
group of circles agrees with that number, and which 
circle of that group* agrees with the time of the 
tune. The circle to w'ork from being thus determined, 
fix to the organ apiece of pointed wire, ora strip of 
brass like a clock-liand ; so that when the wheel turns 
the wire may remain fixed, and so as just to touch 
or pass across tin* required circle. Every thing 
being now prcjiared, begin by ruling a straight line 
along the barrel ; and having the written music be- 
fore you, mark the first note by giving a tap with a 
hammer to the small lever, whit'h is connected with 
the pipe nqu esenting that note : this of course will 
make a small mark on the barrel, then turn the 
wheel until the wire shows that it has travelled a 
space equal to the length of the note. Now stop, 
and give tlie same lever another tap, and connect 
the two little marks thus made by a fine line with a 
pen and ink, which will give the leiigtli and situa- 
tion of the staple required afterwards to be driven 
in : thus proceed until the whole tune be complete. 
The pins and staples are afterwards to be put in ; 
they are made of flattened wire, bent to their pro- 
per size with plyers ; thus when the circle of the 
barrel is coinj)lcte, the tune will be comjilete also. 
It should have been observed, that the straight line 
*upon the barrel should be made exactly at the part 
where the levers touch it, when the fixed wire 
points at the straight line shown upon Fig. 2, and 
that line is to be considered as the beginning of the 
first bar of the tune. Also, to keep the barrel 
steady during the pricking of it, care must be taken 
to fix it by the usual stop at the end of the organ, 
as is done when the organ is played. Were not this 
carefully attended to the various pins w'ould be apt 
to deviate from a right line, confusion being thereby 
occasioned. One tune taking up but a single line 
to each note, and these lines occupying but about a 
tenth of an inch in width, there is usually room for 
several tunes upon the same barrel. A second, and 
afterwards other tunes may, therefore, be pricked in 
the same manner, shifting Uie barrel a trifling degree 
sideways, so that the hammers may occupy a dif- 
ferent portion of the surface. 

To render clearer the operatiosi take the follow- 
ing example : — 
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which, it will he seen, is the first portion of the 
tune, ** The blue bells of Scotland.^' Counting the 
bars* in the tune we find there are 16, (ordinary 
ballads and dances vary from 16 bars to 32, and 
have alw*ays an even number) ; therefore look on 
the wheel for that circle with 16 divisions — which is 
the inner one. As the tune is in common time, we 
must look for the space belonging to that group of 
circles which is divided into four parts ; this will 
be found the innermost space : it is that, therefore, 
which we are to work from. Now, it will be seen 
that the tune begins with an imperfect bar, or a bar 
which contains only a crotchet ; the due time of this 
will be made up at the end of the tune ; it may be, 
therefore, at first neglected, and the pricking be 
begun at the next bar. Fix the barrel and wheel in 
their proper places, adjust the stop at the end to 
keep the barrel steady, and turn the handle so as to 
move the barrel round until the pointer coincides 
with the straight line marked down the wheel ; there 
keep it steady. Ascertain (which should be done 
beforehand in chalk, marking each with the name 
of the note,) which of the hammers agrees with the 
note E wanted, and give it a slight tap, it will of 
course make an indent upon the barrel ; at that 
mark a straight line is to be made from end to end 
of the barrel, that all the other tunes may be begun 
at the same spot, and also that the player may know 
the commencement of each tune, not being sub- 
jected to the awkwardness of commencing to play 
in the middle of a tune. Supposing, then, that the 
barrel has been shifted, in order to make that mark, 
it must be re8tore<l exactly to the same place, again 
the point of the hammer touching the mark it had 
previously made. Now turn the wheel and barrel 
by its usual handle, until the pointer shows the 
wheel to have passed over tv'o spaces, that being 
the length of the minim E in the tune, tap the same 
hammer again, and join the marks it has now made 
to the former by a line in ink. Before moving the 
barrel again give D a taj>, then turn the barrel round 
one space eqnul to the length of the crotchet D, and 
give a second tap ; join these two marks as before, 
and strike (’ the next note ; turn the wheel one 
space, and strike C again ; join the two marks, and 
strike B the first note of the next bar. This being 
a minim requires iwo spaces to be pa.ssed, when it 
is struck again, and the two marks joined as before ; 
the next note C is made as in the former C. To 
make up the time of the bar are two quavers D and 
E, these require only half a space in length ; the 
other notes are to be marked in the same manner. 
Where a dot is placed after a note it must be half 
as long again. Where a rest occurs, as at the end 
of the example, a proportional interval must be 
passed over before the next note is struck. Where 
the music is staccato a very small interval is allowed 
between one note and another — which prevents the 
notes being so intimately blended together as in 
ordinary circumstances. In imitating the sound of 
bells this is to be observed. 

The appogiatvra^ the Jyge, and various of the 
other graces or ornaments introduced into pieces of 
music, may be imitated with ease by any person of 
common ingenuity. The flats and sharps have pipes 
and hammers appropriated to them. As a shake is 
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composed of two notes sounded in quick succession 
and alternately, it may be made by marking tKe 
notes as to their length as before ; but instead of 
continued uniform staples to produce connected 
sounds from each, they must be pricked with fine 
j)in8 all along, with a minute interval between each, 
taking' Care to have the ))ins of the one note exactly 
intermediate between those of the other, that a 
\ibration of tne two sounds may be produced. 

The different effect of strength and softness of 
sound, or forte and piano, is seldom imitated in 
common organs ; but in the best instruments it is a 
^ a! liable and important feature, it may be produced 
by the shape, or rather the degree of prominence of 
tiu’ staples. If, for example, a long staple, repre- 
senting a semibreve, and which we will suppose an 
imli ill length, be inserted at an equal height from 
the surface of the barrel at both of its ends, it of 
eourse would lift up the hammer and valve attached 
to it equally all along, and the sound produced would 
be uniform in intensity ; but if the staple be higher 
at one end than the other, the sound would of course 
increase or decrease, on aceoiint of the valve admit- 
ting at one time more wind to the pipes than at 
another. 

Sometimes overtures, and other long jiieccs of 
mv'hie, aie pricked ujioii fl»e barrels of organs. No 
dstferenee of ihe method of proeeediiig is to be 
noticed. The slight variation being in tho stop 
at the end, which in the nse of ordinary tunes is 
made with cuts or clianucls into whiidi a brass stop 
works, allowing the barrel to turn round, but not to 
move liiterally : but in a barrel prepared for an 
overture the sto]» is made of a s<Tew, so that the 
barrel, when it has made one revolution, has also 
moved laterally one thread of the screw, whereby 
the teeth of the hammers take hold of a diflerent 
range of staples. In playing an overture it is to be 
remarked, that when completed the jdayer must 
stop and shift the barrel to its original position 
before recommencing it. 

Note . — The barrels of organs are always made of 
very dry alder wood, which never splits, and allows 
the staples to be driven in easily. The flattened 
brass wire, and every other similar material, both 
for the use of the musical instrument maker and 
the galvanist, may be purchased of a person who 
lives opposite Long Acre, in Drury Lane. London. 
Flattened wire costs about 38. per tti, and 1 It) will 
suffice for many tunes. 


PREPARATION OF PIGMENTS. 

(Resumed from page 136.^ 

The Ochres . — These substances are “ hydrates of 
iron,” which signifies, that they are composed of 
water and oxide of iron, mixed in various propor- 
tions, and sometimes closely combined with various 
sorts -of earth. 

The greater the proportion of clay, the brighter 
will be the color : when there is a portion of clay, 
the substance feels greasy to the touch, and has 
more body than those have which are mixed with 
chalk and silex. 

The yellow o'^hres become red by calcination : the 
brown ochres, when pure, produce the finest red. 

The ochre of ru,” which is incorrectly sjudled 
and pronounced “rue,*" takes its etymology from 


the old word rn (ruisseau), a rivulet r brook, 
probably because that this oehre was found deposited 
in places formed in brooks of ferruginous waters. 

Exposed to the fire, this substance takes a reddish 
brown color, not so brilliant, as that of the oxide 
of iron. This fact proves that it contains some 
remains of vegetable substances, or bituminous 
matter. 

Terra di Sienna is a brown ochre, which, by 
calcination, produces only a moderately strong red. 
This proves that it must contain substances which 
prevent the development of the violet color, which 
belongs to the oxide of iron in its jmre state. 

Ochres may be prepared artificially, by moistening 
the rust of iron, and precipitating by the alkalis, 
solutions of this metal. For instance, in precipi- 
tating it by the sub-carbonate of soda, or of muriate 
of potass, of nitrate, of acetate of iron, or persulphate 
of iron, the most brilliant brown ochres are obtained. 
If the sulphate of iron is of a low oxidation, the 
precipitate is olive-colorcd, but it soon becomes 
yellow at the surface by absorbing a greater quantity 
of oxygen. To extend this operation ^o all the 
precipitates, it only requires exposure to the air, by 
stirring it up for :i sufficient time. The same thing 
may be obtained in winter quite easily, by exposing 
it to the action of frost in wide shallow jians :-^he 
water passing into the state of ice, leaves a small 
quantity of air disengaged, which unites with the 
precipitate, and is Bufficieut to give it an even 
yellow tone. 

When bright ochres are required, it will be ne- 
cessary to mix alum, in certain proportion, with 
sulphate of iron ; the solutionis then to be precipi- 
tated by lime water. There exist in the natural 
state ochres of so very fine a (piality, that they re- 
quire no other preparation than that of being 
wa.shed : therefore it is scarcely worth while to 
manufacture them artificially. 

The permanenry of these colors is proved by the 
state of the old pictures. In a box of colors found 
at Pompeii, and analysed by M. (’ount ('haptul, he 
discovered yellow ochre purified by wa.shing, which 
had preserved its original brightness. 

Orpiment . — This color was known in ancient 
times ; the Latins called it auripigmentum, (gold 
color,) whence, by corruption, its present name is 
derived. It is a sulphuret of arsenic, found per- 
fectly formed in a natural state : it is also prepared 
by artificial means. 

There are tw^o kinds of sulphuret of arsenic, the 
results of different proportions of these substances 
in combination. If the sulphur should predominate, 
the product will be a clear and very brilliant yellow ; 
but should the arsenic predominate, the color will 
be orange ; and it is then called “ red orpiment,** 
or “ redgar,** 

Both these species have been in use from the 
earliest times of painting ; and it is easy to perceive 
that this color must not be mixed wdth white lead, 
nor with any of those colors into which lead enters, 
such as massicot, minium, muriate and chromate of 
lead, and Naples yellow. 

The sulphur in combination with the arsenic, 
having less affinity with this metal than for lead, 
lets it go, and forms a sulphuret of lead of a dark 
greyish color. But orpiment may be employed 
alone, or with ochres, and other colors that do not 
act upon them, as terre verte and ultramarine. There 
is little doubt but that the brilliant yellows, which 
we see in some ancient pictures, are preparations ot 
orpiment. 
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Bad orpiment, aa we shall show in its place* is 
not so permanent as the yellow sort. 

Sulpkuret qf Cadmium, — Chemists who have 
prepa^ this color say that it does not change. I 
am not, however, aware whether it has been used in 
combination with white lead. 1 fear that in such a 
case the sulphur would quit the cadmium, to unite 
with the lead. If that should not happen, this 
would be a most useful discovery. It is to be re- 
gretted that at present cadmium is scarce ; but it is 
to be hoped, that as chromate of iron has been dis- 
covered, we shall be equally fortunate with respect 
to this article. 

We are assured that the sulphuret of cadmium is 
used in Germany ; and it is to be had in Paris 
amongst the principal manufacturing chemists. 

(To be continued,) 


MANUFACTURE OF MARBLES, BULLETS, 
AND SHOT. 

Large quantities of lead are used in this (‘ountry 
in the manufacture of shot and bullets, so dis- 
tin^ished as the spherical masses are small or large. 
There are three convenient methods of producing 
shot — rolling, casting, and granulation : the first is 
but little resorted to in the sense here intended ; 
the second operation is that by means of which the 
most perfect bullets are generally obtained ; and 
the third, is that by which the shot of commerce is 
produced. If lead he drawn out into square strips 
or wire, and then be cut up, by means of a knife, 
or by any other instrument, into little cubical* 
sections, these may be placed, several scores to- 
gether, between two fiat stones, the undermost one 
lying firm, and the upper one admitting of being 
moved about in every direction, and thus rolled into 
perfect shot. To secure exact sphericity, the stone 
must be moved in a sort of epicycloidal curve ; for 
if it be advanced in right lines, or were merely spun 
round, the shot would have a cylindrical figure : 
iron plates, or polished stones, may be used to give 
to the shot a smoother and brighter appearance. It 
is in the above method that boys’ marbles arc made ; 
and considering with what truth they are turned out 
of hand, it will show that the method is not to be 
condemned, except for its greater tediousness. It 
was by a method analogous to the foregoing, that 
small shot was originally manufactured : cubes of 
lead may likewise have an imperfect spherical form 
given to them by shaking them together. We 
recollect this method being once turned to ingenious 
account by two country forgemen, who were in the 
habit of shooting great numbers of the wild ducks 
which frequented the mill dam : the men used, in 
the first place, to cut u]) the lead into angular bits 
of the desired size ; these they put into an oblong | 
can of sheet-iron, which they fastened to the edge 
of the forge hammer ; the latter, by its motion, 
violently shook the contents of the can up and 
down, until the bits within, striking against each 
other in every direction, soon beA*ame a very 
efficient, though not very handsome, sort of duck 
shot. 

Pistol bullets and rifle balls, requiring to be of 
exact size, are generally cast in moulds, one at a 
time : swan shot, *and other like sorts, are cast in 
a similar manner, but several together. 


The annexed cut represents a pair of moulds 
for casting swan shot. They consist of two sides, 



A B, about ten inches long each, made of brass, 
and joined by a pin at the end, much in the manner 
of a pair of common nut-cracks ; in the faces of the 
upper parts, which are made to close very exactly* 
corresponding herraispherical cavities are iormeJ, 
having each a little outlet to the edge. When the 
moulds arc closed for casting, the steel plate C is 
brought over the face until it rests against a pin nt 
D ; its row of counter-sunk perforations exactly 
lying over the holes in the sides. Melted lead is 
now poured into each hollow through the apertures 
in the plate ; after which, by striking or pressing it 
on the part at £, the castables, or tails, of the shot 
are cut oif, and the shot taken out of the mould. 

Notwithstanding the generally received opinion, 
that one principal feature of perfection in a bullet is 
sphericity, Mr. J. W. Boswell, in an ingenious com- 
munication to the Repertory of Arts, recommends 
the use of balls of the foregoing figures. Fig. a, a 
as better adapted to move in a straight line through 
the air, than those of a globular form, and which 
necessarily assume a rotatory motion in their pro- 
gress through the barrel of the piece, and conse- 
quently take a bias in their projectile direction, 
determined by their friction against the right hand 
side, the left hand side, or the bottom of the barrel. 
The writer of the paper referred to, and whose 
theoretical observations are too long for quotation, 
says, “ I never, before these experiments, practised 
shooting at a mark ; and yet, with these bullets, 
from a common pistol, 1 have often hit a mark si 
inches square, at fourteen yards’ distance, in th 
proportion of seven times out of twelve shots, whe 
I could not, at the same time, with common balls 
from the same pistol, hit it oftencr than once in ten 
times.” Any gentleman disposed to try bullets of 
these forms, might easily cast a few for experiment 
from well-dried plaster of Paris moulds, if brass 
ones could not be easily obtained. 

The smaller sorts of shot are manufactured in a 
very perfect manner by granulation, or pouring the 
metal from a considerable height, in consequence of 
which it separates into globular masses of different 
sizes, which cool into that form during their descent, 
and which cooling is completed by their falling into 
water. One of the earliest successful practisers of 
this method was an individual at Bristol, of the 
name of Watts, a plumber, who, m 1782, obtained 
a patent for ” arsenated shot;” the material of 
which consi,eLed of soft pig lead saturated with white 
or yellow arsenm, in the proportion of about forty 
pounds of the latter to twenty hundred weight pf 
the former. To effect the mixture, the lead, along 
with the arsenic, vras put into an iron pot closejiy 
covered, and then heated to redness ; this poisoned 
I lead was not used nlone, but mixed in various pro- 
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.«rd 0 M with that intended for the mal^ of.etot. 
S-he patent right having long since expred, most of 
tlie shot now seen is made of lead having in it some 
nortion of arsenic, by which its sphericity and w\u 
dity are improved. To obviate objections which 
some have made against the arsenated material, a 
small quantity of quicksilver has been mixed with 
the lead, and which answers the purpose sufi&cientty* 
The following account has been given of the inven- 
tion of the patent shot by Watts. In consequence 
of a dream, the idea was conceived of pouring 
melted lead through a considerable space ; and the 
experiment was tried from the tower of tlie church 
of St. Mary Redcliife, the church immortalised by 
(Jhatterton the poet. Watts is said to have sold his 
patent to the eminent house of Walkers, Maltby, 
Parker, and Co. for i^l0,()00. With this sum, he 
proposed to build a crescent at Clifton : the situa- 
tion chosen was a huge rock, and the whole sum 
was expended in making excavations, and in raising 
immense walls for foundations, which long bore the 
name of Watts's Folly, and upon which walls Tra- 
falgar Place was afterwards erected. 



The specification of the patent obtained by the 
firm above named is inserted iii the third volume of 
the Repertory of Arts, from which work it is here 
transcribed, along with the accompanying yertical 
section, of the kind of building commonly used in 
the manufacture of shot. Most visiters to London 
have noticed the shot towers on the banks of the 
Thames : these are on the south side of the river ; 
their height is about 150 feet, afi'ording a fall of 


about 130 feet for the ihot. The alloy k dcKriW, 
in the fpecifioation, ms ooqmirting of forty poanda of 
arsenic to a ton of lead, prepared aa above sUtedi 
and cast into pigs to be ready for use. By means 
of a suitable tackle and chain, --a part only of 
which, to prevent confusion in the drawing, is 
brought into view at a a,— tem pigs, of about 
0Wt. each, are drawn up through a trap-door into 
the melting-room at the top of the tower; here the 
pigs are suecessively put into the cauldron d, whiqh 
is heated by a commoa furnace, c, beneath, having 
a brick fine and chimney, terminated by an iron 
funnel reaching to the top of the upper dome, or 
lantern. When the alloy is melted, and the scoria 
properly formed, a portion of the latter is ladled by 
the melter into a kind of square colander, d, sup- 
ported in an iron frame fixed close to the furnace i 
tliis vesstd is twelve or fourtetm inches square ; it 
has a handle like a frying pan, and its Imttom is 
perforated with circular holes, of a size suited to 
the shot about to be made. The quantity of dross 
required being determined by the experiment of 
making a few shot (which are not 8ufferei'>to descend 
below the floor of the melting-room), a man now 
ladles the fluid metal out of the cauldron into the 
perforated vf'ssel ; in running through which it is 
somewhat detained and cooled in passing tlie s(^rui» 
which tends to separate it in small portions, where 
it collects underneath the colander at every hole in 
small globules, which instantly drop, and are foit 
lowed by other globules, in such rapid Buccession as 
to appear at a littie distance like a pouring rain of 
liquid silver. This metallic shower is represented 
in the cut eee, and falls into a large tub of water, y', 
placed underneath. From the great specific gravity 
of the shot, they do not scatter in tlieir descent } 
and the workmen cross the bottom floor of the 
tower, as their business requires, in perfer;t security. 

The tower is quadrangular, and has four or five 
windows on each side, repre.seiite<l at ff y ; k h re- 
present doorways, the upper one leading into an 
external gallery i t, which, as may be supposed, 
commands an extensive and highly interesting view 
of London and its suburbs ; k is the stem of a long 
flag-staff. The staircase, from the bottom to the 
top of the tower, is of iron, and of great stability ; 
it is represented, of course, as dissected in the en- 
graving ; the foot plates are of cast-iron, slightly 
fluted, to prevent slipping ; and there are square 
landing-places at each corner of tlie quadrangle, as 
well as seats for the convenience of the weary or 
lazy ascendants and descendants. There are two 
or three other towers similar in their arrangements, 
but circular, at no great distance from the one here 
described. There is a round and lofty shot tower 
near Newcastle-upon-Tyne, from the balcony of 
which the spectator commands an interesting range 
of prospect, including the river with its vast assem- 
blage of colliers and other craft. 

The various sizes of the shot are distinguished, by 
the manufacturers, by the Nos. 1 to 12 ; the largest^ 

No. 1, are called swan shot; the smallest, No. 12, 
dust shot ; their diameter varying from one-thirtieth 
to one-fourth of an inch. The shot, when removed 
oat of the tub, are dried by artificial heat, as they 
remain considerably wet, by the water being held 
between the httle spheres by capillary attraction ; to 
dry them, they are scattered over a large heated 
iron-plate, having a furnace beneath, on which they 
are well stirred about, and swept off as soon as dry. 
After this operation, they present a dead white sil- 
very appearance : they contain lunongst them many 
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(though but a small proportion) of imperfect 8hot» 
and the perfect differ somewhat in &i 2 e : to separate 
these varieties from one another constitutes the next 
process. The dried shot are, therefore, taken to the 
sifters, who have each the management of a series 
of three or four sieves placed in a row, in a recipro> 
eating iron frame, which derives its motion from a 
steam-engine ; the movement is effected by a hori- 
zontal revolving shaft (near the ceiling of the room), 
having at the extremity a short crank, from which 
depends a rod that is made to rise up and down ; 
this vertical rod is attached at its lower extremity 
to a lever of the common bell-crank kind, which is 
connected to the frame containing the sieves, and, 
therefore, produces in the latter a reciprocating 
horizontal motion. Each sieve is also provided with 
a distinct frame embracing its circumference, with a 
large joint on one side, which connects it to the 
general frame. A quantity of the shot being thrown 
into the first sieve, that portion of them which is 
small enough passes through its meshes ; the rest, 
that are too large, are then discharged into the next 
sieve, by fimmy over the first on its hinge joint, as 
a person would ojien and throw back the lid of a 
box. The advantage of this arrangement will be 
evident, when it is considered that the sieves, being 
conjit^ntly in rajiid motion, it would be no easy 
matter to throw the shot from one into the other, 
were they separate, without spilling; whereas, by 
their connection, the shot cannot be discharged 
otherwise than as intended. The attendant on the 
sifting apparatus has, therefore, only to supply the 
first sieve, and to discharge the contents from one 
to the other successively. The produce of the two 
first sieves is collected into sejiarate bins ; and, as 
these contain many shot of imperfect /onm, they 
are taken thence to another set of operators, who 
separate the bad from the good, by a jirocess equally 
simple and eftectual. Those which have not passed 
through the two first sieves of the series are con- 
demned as had, and are remclted. 

A numlier of shallow quadrangular trays, the 
figure of which may be defined by the boundary line 
of a plane, produced by the longitudinal section of 
the frustrum of a cone in the line of its axis, made 
of hard wood, and perfectly smooth at the bottom, 
are suspended from the ceiling by cords attached to 
the two corners of the widest ends of the trays, 
their other, or narrowest ends, resting upon the 
edges of a row of shot -bins. Thus arranged, a 
hoy, who manages two of these trays, throws upon 
each at the widest end (that nearest to him) a small 
measure-full of shot ; he then takes hold of the 
trays, and, giving them a gentle vibrating motion 
laterally, and at the same time raising the ends a 
little, to give them a slight inclination, the shot roll 
about, tending from side to side, those that are per- 
fectly spherical making their way quickly off the ^ 
boa ds into the bin at the extremity ; while those I 
which are imperfect are detained by their compara- 
tively sluggish movements ; and, being thus sepa- 
rated from the good, the trays arc pushed forward 
about a foot, and their contents emptied into other j 
bins placed beyond those containing the good shot 
as bef^ore mentioned. This operation is so effectual, I 
that it is difficult to pick an imperfect Bhot out of 
those that come to market. Four or five hoys thus ' 
employed, with two trays to each, suffice for a ma- 
nuf^actory of the kind above described, which makes 
about five tons per day. The smallest shot require 
the utmost care and gentlest management of the 
inclined plane; therefore the eldest or steadiest 


hands are selected to operate upon them. The next 
and last part of the business, previous to the shot 
being bagged for the market, is to polish them ; for 
this purpose a cast-iron barrel, holding, perhaps, 
half a ton weight, is nearly filled with them, and a 
rotary movement communicated to it by the engine, 
which causes all the little spheres to rub against 
each other, and gives them a black lustre, materially 
differing from their previous argentine complexion. 
It is remarked that a curious effect is produced upon 
the interior of tlie cast-iron barrel by the friction of 
the shot, — that of wearing it into a regular bcries of 
grooves ; so that a stranger would suppose the bar- 
rel had been cast with an internal fluting. 


JAPANNING TUNBRIDGE-WARE. 

MV A tukbridge-wahe manufacturer. 

('Rcmmed from page 103, aad concluded,) 

It is rather difficult to explain by words the finish- 
ing process in Tunbridge- ware, as under different 
circumstances and weather, &c. the time required 
for drying,* &c. varies very much, and any person 
trying it must use their own judgment, according to 
tlie nature of the article, and the polish required to 
ensure success. After the article is ornamented or 
painted i( must have a square block of wood accord- 
ing to its size, and from 4 to 6 inches long, glued 
slightly on the bottom, to serve as a handle in the 
future process. It must then receive from six to 
eight coats of spirit varnish, this should occupy 
two days ; let it remain the following night in the 
varnish room, that it may set gradually, and then 
remove it to an airy place ; the more current of air, 
providing neither damp nor sun can get at it, the 
better ; let it remain here about a fortnight, if you 
wish your work to stand well. When quite hard 
the vaniish will crack all over in very minute 
cracks. 

Tlie next process is technically called rubbing 
doum — to do this provide yourself with some very 
finely grated chalk, perfectly free from grit, and a 
rubber made of atujf doubled flat five or six times 
round a piece of very stiff pasteboard, also a pan 
of clean water ; stop up the key -hole with tallow 
or hecb’-wax, and fixing the article by the block in 
screws, or any way convenient, soak the rubber in 
water, then, while wet, cover it with the grated 
chalk dry, and with it rub the article tpo and fro, 
and afterwards crossways, till the cracks are all re- 
moved, and the surface is perfectly flat and even, 
continually dipping your rubber in the water, and 
taking fresh dry chalk, but keeping your rubber 
wet, and your hands also, to prevent the varnish 
printing — wipe off occasionally with the palm of 
your hand to observe the progress, and prevent 
rubbing through. Be careful not to touch it with 
your hands dry, as the rubbing softens the varnish ; 
when smooth and even all over stand by for about 
a week — it will then be ready for polishing. This 
is done in the same way as the rubbing down with 
dry chalk and water, only using a woollen cloth 
rubber, instead of the stuff one, and less chalk, and 
the finishing or smoothing is done with the palm of 
the hand wet, without any rubber at all. When 
the required polish or brightness is obtained, which 
takes but very little time, as it is supposed to be 
jierfcctly flat, smooth, and even, from the rubbing 
iIoiMi. and the polisliing is only to give a brightness 
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to the surface by a delicate and very slight friction 
on the varnish, now thorouglily hard and even. 
Stand it by till the next day, then unstop the key- 
hole, knock off the block, scrape any of the un- 
varnished parts where the chalk and water may 
have soaked in. Line the inside with silk, satin, 
velvet, tinfoil, or paper, according to the^ nature of 
the article. Then oil all over the polished parts 
with a piece of flannel, soaked in Florence oil ; and 
htially, clean and finish off witli a very soft cotton 
or silk duster, and common flour ; dry, and if well 
done, it will look almost like plate glass. This is 
the process for the best articles, which can be much 
shortened for common purposes ; and every person 
who feels at all interested, and makes a trial, will 
soon obtain a practical knowledge of the process, 
and be able to flnish the articles according to their 
quality — always minding the longer the time allowed 
for drying and cracking, the more durable the work 
when finished. Inlaid fancy wood, Mosaic Tuii- 
bridgc-w'are is finished in the same way ; but ])lain 
veneered work is usually French polished, which is 
quite a diflerent process. — Your’s, &c. 

UEZO. 


NEBUL.^.. 

MuLTTTtTPF.s of ncbulous spots are to be seen on 
the clear vault of heaven, which have every appear- 
ance of being clusters of stars, but are too distant 
to be resolved by the most excellent telescopes. 
Vast numbers also appear to be matter in theliighest 
possible degree of rarefaction, giving no indication 
whatever of a stellar nature. These are in every 
state of condensation, from a vague film hardly to 
be discerned with telescopes of the highe^st jiowcrs, 
to Fueh as seem to have actually arrived at a solid 
imeleus. 'Fliis nebulous matter exists in vast abun- 
dance in space. No fewer than 2000 nebulae aud 
clusters of stars were observed by Sir William 
llcrschel, whose places have been computed from 
his observations, reduced to a common epoch, and 
arranged into a catalogue in order of right ascension 
by his sister. Miss Caroline Herschel, a lady so 
eminent for astronomical knowledge and discovery. 
Six or seven hundred nebulae have already been 
ascertained in the southern hemisphere; of these 
the Magellanic clouds are the most remarkable. 
The nature and use of this matter, scattered over 
the heavens in such a variety of forms, is involved 
in the greatest obscurity. That it is a self-luminous, 
phosphorescent, material substance, in a highly di- 
lated or gjiseous state, but gradually subsiding by 
the mutual gravitation of its particles into stars and 
sidereal systems, is the hypothesis most generally 
received. And, indeed, this is the hypothesis of l.a 
Place with regard to the origin of the solar system, 
which he conceived to be formed by the successive 
-condensations of a nebula, whose primeval rotation 
is still maintained in the rotation and revolution of 
the sun, and all the bodies of the solar system in 
the same direction. But the only way that any real 
knowledge on this mysterious subject can be ob- 
tained is by the determination of the form, place, 
and present state of each indi\idual nebula; and a 
comparison of these wdth future observations will 
show generations to come the changes that may now 
be going on in these suppo.*>ed rudiments of future 
systems. With this view, Sir John Herschel began 
in the year 1825 the arduous and pious task of 


revising his illustrious father’s observation , which 
he finished a short time before he sailed for the 
Cape of Good Hope, in order to disclose the myste- 
ries of the southern hemisphere : indeed, our Arma- 
ment seems to be exhausted till farther, improve- 
ments in the telescope shall enable astronomers to 
penetrate deeper into space. In a truly splendid 
paper read before the Royal Society on the 2l8t of 
November, 1833, he gives the places of 2500 nebulie 
and clusters of stars. Of these 500 are new, — the. 
rest he mentions with peculiar pleasure as having 
been most accurately determined by his father. 
This work is the more extraordinary, as, from bad 
weather, fogs, twilight, and moonlight, these shadowy 
appearances are not visible, on an average, above 
thirty nights in the year. 

The nebulffi have great variety of forms. Vast 
multitudes are so faint as to be with difficulty dis- 
cerned at all till they have been for some time in 
the field of the telescope, or are just about to quit 
it. Occasionally they are so vague that the eye is 
conscious of something, without being able to defnic 
what it is ; but the unchangeableness oi Its positicMi 
proves that it is a real object. Many present a 
large ill-defined surface, in which it is difficult to 
say where tlie centre of the greatest brightness is. 
Some cling to stars like wisps of cloud ; othe-"/ ex- 
hibit the wonderful appearance of an enormous flat 
ring seen very obliquely, with a lenticular vacancy 
in the centre. A very remarkable instance of an 
annular nebula is to be seen exactly balf-way be- 
tween (i and y Eyrte. It is elliptical in the ratio of 
4 to 5, is sharply defined, the internal opening oc- 
cupying about half the diameter. This opening is 
not entirely dark, but filled up with a faint hasy 
light, aptly compared by Sir John Herschel to fine 
gauze stretched over a hoop. There is a very re- 
markable nebula in Orion, and there is some reasom 
to believe that a new star has appeared in it recently. 
Two nebulae are described as most amazing objects : 
— One like a dumb-bell or hour-glass of bright 
matter, surrounded by a thin hazy atmosphere, so 
as to give the whole an oval form, or the appear- 
ance of an oblate spheroid. Tliis phenomenon 
bears no resemblance to any known objert. Tl>e 
other consists of a bright round nucleus, surroundetl 
at a distance by a nebulous ring split through half 
its circumference, and having the split portions se- 
parated at an angle of 45^ each to the plane of the 
otlier. This nebula bears a strong similitude to the 
milky way, and suggested to Sir John Herschel the 
idea of a ** brother system bearing a real physical 
resemblance and strong analogy of structure to our 
own.” It appears that double nehulee are not un- 
frequent, exhibiting all the varieties of distance, 
position, and relative brightness with their counter- 
parts the double stars. The rarity of single ncbulie 
as large, faint, and as little condensed in the centre 
as these, makes it extremely improbalile fhat two 
such bodies should be accidentally so near as to 
touch, and often in part to overlap each other as 
these do. It is much more likely that they consti- 
tute systems ; and if so, it will form an interesting 
subject of future inquiry to discover whether they 
possess orbitnal motion. 

Stellar nebulcc form another class. These have a 
round or oval shape, increasing in density towards 
the centre. Sometimes the matter is so rajiidly 
condensed as to give the whole the appearance of a 
star with a blur, or like a candle shining through 
horn. In some instances the central matter is so 
highly and suddenly condensed, so vivid and sharply 
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defined, that the nebnia might be taken for a bright 
star surrounded by a thin atmosphere. Such are 
nebulous stars. The zodiacal light:, or lenticular* 
shaped atmosphere of the sun, which may be seen 
extending beyond the orbits of Mercdry and Venus 
soon after sunset in the months of April and May, 
is supposed to be a condensation of the ethereal 
medium by his attractive force, and seems to place 
our sun among the class of stellar nebul». The 
stellar nebulse and nebulous stars assume all degrees 
of ellipticity. Not unfrequently they are long and 
narrow, like a spindle-shaped ray, with a bright 
nucleus in the centre. The last class mentioned by 
Sir John Herschel are the planetary nebulse. These 
bodies hare exactly tlie appearance of planets, with 
sensibly round or oval discs, sometimes sharply ter- 
minated, at other times hazy and ill defined. Their 
surface, which is blue or bluish-white, is equable or 
slightly mottled, and their light occasionally rivals 
that of the planets in vividness. They are generally 
attended by minute stars, which give the idea of 
accompanying satellites. These nebulae are of enor- 
mous dimensions. One of them, near v Aquarii, 
has a sensible diameter of about 20'% and another 
presents a diameter of 12^. Sir John Herschel has 
computed that, if these objects be as far from us as 
*the ««tar8, their real magnitude, on the lowest esti- 
mation, must be suc'h as would fill the orbit of 
Uranus. He concludes that, if they be solid bodies 
of a solar nature, their intrinsic splendour must be 
greatly inferior to that of the sun, because a circular 
portion of the sun's disc, subtending an angle of 
20"f would give a light equal to that of a hundred 
IbU moons ; while, on the contrary, the objects in 
question are hardly^ if at all, visible to the naked 
eye. From the uniformity of the discs of the plane- 
tary nebulse, and their want of apparent condensa- 
tion, he presumes that they may be hollow shells> 
only emitting light from their surfaces. 

The exi^noe of every degree of ellipticity in the 
nebulae — from long lenticular rays to the exact cir- 
cular form,-^nd of every shade of central conden- 
sation — ^from the slightest increase of density to 
apparently a solid nucleus,* — may be accounted for 
by supposing the general constitution of these nebulae 
to be that of oblate spheroidal masses of every 
degree of flatness, from the sphere to the disc, and 
of every variety in their density and ellipticity 
towards the centre. It would be erroneous, how- 
ever, to imagine that the forms of these systems are 
maintained by forces identical with those already 
described, which determine the form of a fluid mass 
in rotation ; because, if the nebulse be only dusters 
of separate stars, as in the greater number of cases 
there is every reason to believe them to be, no pres- 
sure can be propagated through them. C!onse- 
quently, since no general rotation of such a system 
as one mass can be supposed, it may be conceived 
to be a quiescent form, comprising within its limits 
an indefinite multitude of stars, each of which may 
be moving in an orbit about the common centre of 
the whole, in virtue of a law of internal gravitation 
resulting from the compound gravitation of all its 
parts. Sir John Herschel has proved that the exist- 
ence of such a system is not inconsistent with the 
law of gravitation under certain conditions. 

The distribution of the nebuls over the heavens 
is even more irr^ular than that of the stars. In 
some places they are so crowded togethm: as scarcely 
to allow one to pass through the fidd of the teles- 
cope before another appears, while in other parts 
hours elapse without a single nebula occurring. 


They are in general only to be seen with the very 
best telescopes, and are most abundant in a zone 
whose general direction is not far from the hour 
circles 0*> and 12h, and which crosses the milky way 
nearly at right angles. Where that zone crosses the 
constellations Virgo, Coma Berenices, and the Great 
Bear, they are to be found in multitudes. 

Such is a brief account of the discoveries con- 
tained in Sir John Hcrschel's paper, which, for 
sublimity of views and patient investigation, has not 
been surpassed. To him and Sir William Herschel 
we owe almost all that is known of sidereal astro- 
nomy ; and in the inimitable works of that highly 
gifted father and son, the reader will find this sub- 
ject treated of in a style altogether worthy of it, and 
of them. 


MISCELLANIES. 

Spontaneoua Combustion, — ^Mr. Marsh, chemist, 
connected with the Royal Arsenal, recently dis- 
covered that it is an invariable rule with iron which 
has remained for a considerable time under water, 
when reduced to small grains, or to an impalpable 
powder, to become red-hot, and to ignite any object 
with which it may come in contact. This he expe- 
rienced by scraping some corroded metal from a 
gun, which ignited the paper containing it, and 
burnt a hole in his pocket. The knowledge of this 
fact may be useful in accounting for spontaneous 
fires, the origin of which has never been traced. 

aiding of Metals by Electro-Ckemical Action,^ 
M. de la Rive has succeeded in gilding metals by 
means of this powerful action. His method is as 
follows : — He pours a solution of chloride of gold, 
(obtained by dissolving gold in a mixture of nitric 
and muriatic acid,) as neutral as possible and very 
dilute, into a cylindrical bag made of bladder ; he 
then plunges the bag into a glass vessel containing 
very slightly acidulated water. The metal to be 
gilded is immersed in the solution of gold, and 
communicates by means of metallic wire with a 
plate of zinc, which is placed in the acidulated 
water. The process may be varied, if the operator 
pleases, by placing the acidulated water and zinc in 
the bag, and the solution of gold with the metal 
to be gilded on the glass vessel. In the course of 
about a minute, the metal may be withdrawn, and 
wiped with a piece of linen ; when rubbed briskly 
with the cloth it will be found to be slightly gilded. 
After two or three similar immersions the gilding 
will be sufficiently thick to enable the operator to 
terminate the process. — Athencpum. [Platinizing 
the silver plates used in Mr. Grove's and Smee’s 
batteries are always now done in the above method. 
Silvering of articles of various kinds is equally 
easy. M. de Rive is not entitled to the application, 
as it is a necessary consequence of Mr. Spencer’s 
discovery. — Ed.] 

The Changeable Eose , — Take a common full- 
blown red rose, and having thrown a little sulphur 
finely pounded into a chafling-dish with coals, ex- 
pose the rose to the vapour. By this process the 
rose will become whitish ; but if it be afterwards 
immersed some time in water, it will resume its 
former color. 
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WIRE COVERING MACHINE. 

To the Editor. 

Sir — A s the rovenrifr of win with cotton, &c., is 
lit j)r< sci<t a iiiatUr ol itojxn tancc lo the scientific, 
and as lh( ina(‘liines m t;t neral arc not to the purpose 
of tl»e pi rson who w ishes to eo\ er a small quantity 
lor his own use, ] semi you a description of a ma- 
chine for that puipose, the expense of making 
wliicli is but a irille. The wire to be coMTcd may 
be of any reasonable h ngtii — the manner in whiclnt 
is covered is inferior to none, and the entire maehinc 
may be tied up in a handkerchief. Ry jmblislung 
which you would oblige, i*. waosjaff. 

tVoort StroH, (’liorlloij-on McdUick, M.inclu‘su*i . 

A R is a stand, 1 foot long, 9 inclies wide, in 
wliieli are four up^lglll^, 7 lnehe'^ liigh, with cross 
pieces both ways at top. The wire to he eo\ered is 
wound on tlie cylinder (> — the end is biougiil umh r 
a })eg 111 the side of the inaeliine, from tiicnee o\tr 
till* puheyiut top, and through the tube I), wliieh is 
fixed in two uprights. Jt then passi s, (after hi mg 
covered, ) lound tlie hon/ontal pulliy E, and is 
drawn oil hv tlu' drum f’, which is h inches long, 
in ^he form of a sugar loaf, 1 inches at one end, 
and 1 at the othi r. 1’lie shaft G is turned by the 
handle— tlie worm is fixed on it, and works m u 
wheel of Sbtei tb, fixt d on the widetndof the drum 
F. At the end of the shaft is a wtieil ol (id teeth, 
turning a ])inioii wliieh consists of 12 wins, fixed 
in the end of a piece of wood, which is eentered 
on the (lid of the tube J), and carries lound 
the bobbin of cotton, whii’li tains on a wiie 
tlirough two oth(‘rs lixed in tlu |iicce of wood, in 
Aliieh is also foi ced a spi ing tlie otlu i i iid piessing 
on the holihin to pixi tinsion to tlie eotioii. 'I'he 
will* is hkiwise tighti 111 d ii) a spimg lixid to one 
of the uprights, and pu s-,ing oi, ilie exhmhi ('. 
The handle being tiinud, it causes the holihni 1 
rex (live imiiid the wire while the dnmi diaws the 
wnie regulailx off. Th* i ottoii iisi u ni.ix he No. lid. 
wound foui -fold. If the win hi lathir short of 
COM ling, shift it a little towaiils the small end of 
the drum, where it will he drawn ofl siowei, and 
the contrary. When a sufficiint quantity of wire 
has aceumulated in one ])laec, it is shifted to the 
small end ol the dium, and ihi operation continued. 
V hen the <’o\ i ling is eomph te, the w i dge 1 1 is takiii 
out, the whetl sinks heiow' tlu woim, and the wire 
may thus be wound ofl. 


rilOFll.F, OK SILHOUETTE INSTRUMENT. 

Tiik instrument by winch ])rofiIcs arc taken is of 
the simplest pos-'itile eonstruetion, and although, if 
npplieahle to this ])ur])ose onlx, it xxould be of little 
value, yet as tracings of the outlines of modi la of 
all kinds, patterns, furmtuie, \e. Ac., may he laid 
down with equal tai ility, with unerring correctness, 
and of any required size, tlie instrument becomes 
of impoitaiiee. In fact, were it more generally 
ailoptcil for such purposes much time would often 
be siixeil to the draughtsman ; and he who is igno- 
rant of the art of drawing would be enabled very 
often to transmit to paper a faithful outline. Be- 
sides which it m.iy be remarked, that tlie whole cost 
is but a trifle, and ain jhimui may make the in*'tru- 
meut himself, or by the aid of an ordinary mechanic. 

Fig. 2 represents the profile instrument. A is a 
long, thin, straight wire or wooden rod. B shows 


a ring or gymbal, supported on an axis at its two 
sides, and having a liolc at top and bottom, tlirough 
each of which holes passes a pin, serving as an axis 
to a ball within.side the ring. This hall has a hole 
through its axis, in w'hich the rod A passes freely, 
so as to be capable of being pushed more and more 
through as occasion may require — being held in its 
position by a screw, through one of the sides of the 
ball, pressing against it. D is the same rod as A, 
but continued through the ball, and bearing a pencil 
at its extremity. (’ consists of two upright arms, 
supporting a small flap, which swings at the top. 
Upon the flaj) is placed the piece of pajier uyion 
which the object is to be delineated, and the reason 
of this ‘•winging is, that it may always press in a 
slight degree against tlie pencil yioiiit. This flap, 
with its two iipiights, should in truth slide hack- 
w’ards and forwards on the stand at bottom, that it 
may be adjusted to the pencil, for it will be seen 
tliat the cut only shows it as adapted to a ccrldin 
length of 1). To use the instrument, nothing more 
is necessary than to furnish tlu flap at C with a 
juece of pajier — to furnish 1) with a pencil — adjust 
the distance of the flap, and jiass the end of the 
rod A over the features of a jierson sitting hchind 
it. The relative size of the real olqeet and its re- 
jiresentatioii wall depend upon the leiigtli of A, 
compared to the length of J), reekoniiig each from 
th(‘ point to the hall, and the only use ot the rod 
sliding iM the socket is to regulate these propor- 
tionate lengths, and consequently sizes ot fhe two. 
'Flu* rod, il will he seen, is tree to move in every 
iliiietion, by means of its double susjiensioii — the 
]uii>< top and bottom, upon which it immediately 
1 turns, give it motion sideways, while the healings of 
' the gymhal upon the two side bearers allow of an 
eiimiilv iiee movement up and down 

'Fo maki the above instrument, the arms A and D 
should he ot consideriiblc length, 10 or 12 feet 
togither at least, herause eacli ind moves in a eir- 
j cli, and a true depicting of the object is only really 
t the centre, deviating from this ever so little 
oeeasions a certain degree of distortion. When 
the arms are long, the distortion is not percejitible, 
hut when short it is very disagreeable. The longer 
therefore that the arms are made the better. 


BALDKENCE'S TRACING INSTRUMENT. 

This is hut a modification of the last, but it will be 
neknowledged as a great improvement upon it. It 
wa> invented chufly tor the juirpo.se of transferring 
and altering the size of shawl and other patterns 
tin the use of the weaver. Fig. 3 is a representation 
of the instrument, and the coiistriictiori of it is so 
similar to that of the I’rohle Mdchiiie, that it seems 
se.ireely necessary to repeat it. The card, No. 1, is 
the design as traced by the jiointer or pencil, C. 
The card. No. 2, i.s the original design to copy 
from — it is passed over by G. A is the long rod as 
before. B its siipi'ort. D a bent arm of the 
sborter lever. F a metal rod, capable of motion 
backwards and forwards in a soi'ket of D. E is < 
a screw to liold the pencil tightly. I I are two riba 
between which slides the stand, holding the card. 
No. 2, and w'hich is kept clo.se to the point G, either 
by means of a cord and weight, passing from the . 
front of it along the instrument, and finally over a 
little pulley, and through the lower stand beneath-— 
the weight pulling the card, No. 2, so as to be 
always up to its wrork, or else by a spring at th9 
back of it at H. 
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PRINTING INK, | 

After reviewing the different prescriptions given by * 
Moxoii, Breion, Papillon, Lewis, those in Niehnl- * 
son’s, and the Messrs. Aikins’ Dictionaries, in Ree^’ 
Cvelopjedia, and in the French Printer’s Manual, 
Mr. Savage says, in his work on the “ Preparation of 
Inks,’’ that the Eiieyclopjrdia Britannica is tlie only 
work, to liis knowledge, which has given a recipe by 
which a printing ink miglit be made, that could be 
used, though it ivould be of inferior (luality, as 
acknowledged by the editor ; for it sjiecifies neither 
the qualities of the materials, nor their due pro- 
portions. The line black ink made by ^Ir. Savage, 
has, he informs us, been pronounced by .Konie, of 
our first printers to be unri\ ailed ; and has procured 
for him the large medal troin the Society for the 
Encouragement of Arts. 

1. JJnsppd oil. — Mr. S. says, that the linseed oil, 
however long boiled, unless set tire to, cannot be 
brought into a proper state for forming printing ink ; 
and tliat the flame may be most readily extinguished 
by the application of a pretty tight cover to the toji 
of the b«>iler, wdiieh should never be more than 
half full. I'he Freneh prefei nut oil to linsei d ; 
hut if the latter be old, it is liilly as good, and 
much cheaper, in this eountry at least. 

2. Hlnrk rusin is an important article in the 
composition of good ink ; as bv nieUing it in the 
oil, when that ingredient i.s .suflicieiitly boiled and 
burnt, the two eoinbme, and form a eomp(*und ap- 
proximating to a natural balsam, lik<* that of < anada, 
wiiieh is Itself one of the best variiisli(s that can be 
used for printing ink. 

II. Suaji . — This is a most important ingredient 
in printer’s ink, whieli i.s not I'ven mentioned in 
any of the recipes prior to that in the Enev elopadia 
Britannica. For want of soap, ink aeeumulales 
upon the faci- of the tvpes, so as completely to cloc 
them up after comparatively few impre.'-sioiis have 
been taken ; it will not wash off without alkaline 
lyes, and it .skins over very soon in the jHd. elh»w' 
rosin soap is the best lor Idack inks ; for those of 
light and delicate shades, white curd .soap is prefer- 
able. Too much soa]» is apt to render the impres- 
sion irregular, and to j)revent the ink from ilrying 
qiiiekly. The proper projiortion has been bit, when 
the ink works clean, without clogging the surface of 
the types. 

4. Lamp black. — The vegetable lamp black, sold 
in firkins, takes by far the* nio.st vuraisli, and 
answers for making the best ink. 

.O. Ivory black is too heavy to be us(“d alone as a I 
pigment for j)rintiug ink • but it may be added w’ltb 
advantage by grinding a little of it ujxui a muller 
with the lamp black, for certain i)urpo.‘«e.s ; for in- 
stance, if an engraving on w<»od is required to bv 
printed so as to produce the best i»o.s.Hiblv effect. 

G. /ad///o alone, or witli an equal weight of Prus- 
sian blue, added in small projiortifin, takfxs off the 
brown tone of certain l.unp-bl.ick inks. Mr. Savage 
recommends a little Indian red to be ground in with 
the indigo and Pru.s.sian blue, to give a rich tone to 
the black ink. 

7. Baham of capiri^ as sold by Mr. Allen, Plough 
Court, Lombard Street, mixed, by a stone and a 
muller, with a due proportion of soap and pigment, 
forms an extcnqioraneous ink, which the printer 
may employ very advantageously when he wi.shes to 
execute a job in a peculiarly neat manner. Canada 
balsam does not answer quite so well. 


After the smoke begins to rise freiitlie ooiling 
oil, a bit of burning paper stuck in the cleft i nd ot a 
long stick, should be ajiplied to the surfai'e, to svt it 
on fire, as soon as the vapour will burn; anil the 
flame .should he allowed to continue (the pot liemg 
meanw’liile removed from over the fire, or the tiie 
taken from iiiidiu' the pot,) till a sample of the var- 
nish, cooled iqxui a pallet knife, draws out into 
string.s of about half an inch long between the fin- 
gers. To six qiiart.s of linseed oil thus treated, m\ 
pounds of rosin '>liould be gradually added, as soon 
as the froth of the eluillition has subsided. When- 
ever the ro«^in is di-'Milved, one pound and three, 
quarters of dry brown soap, of the best (piality, cut 
into slices, is to be introduced cant lously, for its 
water of combiriatioii causes a violent iritiimescenee. 
Both the rosin and .^oaj» should be well stirred with 
the spatula, '^riu* ]X)l is to be now set upon the tire, 
in onler to eoni])lele the conibination of all the cou- 
slituent.^. 

Put next of well ground indigo and Prussian blue, 
each 2.J cxinees, into an cart ben ])an, siifheiently 
large to bold nil the ink, along with 1 pwiiiids of the 
best mineral l.unp black, and pounds of goixl 
vegetable limn black ; then add the warm varnish 
by .slow degrers, I'arcrnlly si irring, to produce a per- 
fect iiu'orpor.iiton of .ill the ingiedienfs. 'riii« 'Mix- 
ture is next to bv siib)vvlv(l to a null, or slaT) and 
muller, till it bv liwigated into a hiiioolb umt'oriu 

paste. 

Onv pound of a supi'rfme printing ink may be 
mad( by tin’ following uvipv of Mr. Savage: — Bal- 
sam of vapiu. 't o/. ; lamp hiack. d o/. ; indigo and 
Prussian blui . iojvlhvr, p. .'eip I { o/ ; Indian red, 
• o/. ; tiirpvn'uiv lyillow) soaji, diy, do/. 'I’liis 
inivtiiK* IS to bv croiiixl upon a sl.ib, with a muller, 
to an inip'dp iblv sino.ilhiiess. 'I'lii* pigments ijseil 
for eoloivd piinLiiig inks are, eaitiiine, lakes, Ver- 
million, iod it ad, Indian tvil, Venetian red, cbroim; 
vellow, vlitonu* nil or oruigi , burnt Irrmfli StPiniOf 
gall-stone. Iloinan ovbre, villow (xhre, verdigiis, 
bines and y< Ilows nnviil for gi ecus, indigo, Prussian 
him, Aiilw'-rp blue, Insfiv, umber, siqua, browii.s 
mixed willi V’vni'tiaii nil, i\.e. 


FUNDAMENTAL PllINUlPI.E OF WIIKK!.- 
WORK. 

1 \ fix* coii'-f ruvtioTi of whvvl-vMxk eonsiilcrabh; 
attviilioii ought to be paid to the .shape of the va- 
rious pait •-,a' muvh of thve/hvi; uvyaud jxTinaiicney 
of the work ilepeixU on this. 

'J’hv iM-th sfiouhl lx; so formed, as that, 

1st. 'I'liv tvi tli of one w'hei 1 should press in a 
direction perpemlunilar to the radius of the otlier 
wheel ; or, in other word.-, the pressure should bo 
tanypuhal to tie- wheel which is driven. 

2nd. A" many leetli as )>ossible .'hmihl be in con- 
tact at the sime time, in onler to distribute the 
pressure amongst thi in, and tJiereby to diminish the 
pressure upon caeli tooth. ’Phis arraiigemeiit will 
diminish the wear, and the ehaiu*es of fracture. 

drd. During the entire action of one tooth ujioii 
another, the direction of the presruie should be tlie 
same, in order that, acting with the same leverage, 
tlie effect may be uniform. 

4th. Tlie surfaces of the teeth in working should 
not rub one upon another, and should suffer no jolt 
either at the eominenccment or termination of their 
mutual contact. 
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Various forms have been suggested for tlu* teeth, 
with a view to tlie aeeomplishnu’nt of some or all 
of these advantaj.’^es ; but that which seems best 
calculated to attain the desired ends is the fol- 
lov. ing . 

Sunpose that F II 1, Fig. 1, is the eircumferenec 
of the wlieel on which it is jirojiosed to raise teeth, 
and let 11 be one of the poinls from which the side 

Fig. 1. 



of a tooth is to sjiring. Su}i])Ose a string is attached 
to the eireumferenee of the wheel as at 1, andaj)plied 
to the eireumferenee J and lerniinat(‘d at II, 
carrying a jH*n<'iI ut its cAtreniity. Ixt tlie string, 
bung constantly stretelud, be rolled off, so that 
that jiart of it, F C’, which lias been di-eiiyiired 
from the eireumferenee of the wheel, shall he 
in a straight line, tonehiiig the eiieuinhTonee at 
F, and in this way let the jiened des(Tihe the eurxe 
11 C y. Let a 11 he the breadth oi tlu' tooth at 
the eircuinl'erenee of the wheil; and attaching a 
string in like manner to the other sideol tlie w lit el, 
and rolling it on in the ojiposite dirtetion, so lliat 
its extremity hearing the }K’iieil ‘'li.dl he at a, ht a 
similar curve he deserilnd. Tiie^t l\\(» euiwes v\ill 
include a space which will rejiresent the lonu ol a 
tooth which will aeeomphsh all the ])ui)U)se'', ami 
possess all the ad\antages w'c ha\(‘ imnfmned. 

The teeth of the })mioii, ol couise, aie to he 
formed in the same manner. 

It is a remarkable property of these curves, that 
a line F E which toueluh both circles will pass 
through the point of contact of the teeth, and not 
only of one pair of teeth, hut of every ]>air which 
are in contact : and this line will he perpendicular 
to the direction of the surfaces of the teeth at the 
])oint of their mutual eontai't, Tlius tlit pressure 
of the pinion on the wheel is exerted taugeutially to 
boili, and then fore acts always with the same 
leverage, and to the greatest advantage. 

Further, during the whole period of the contact 
of any two teeth, tlie pressure acts in the same 
<iireetion, and with the same force, and therefore 
when it is uniform, it necessarily produces an 
uniform effect. 

During the motion, the surface of one tooth docs 
not 77//y or scrape against the snrf.ice of the other, 
but the one rotLs upon the other, thereby removing 
nearly all the effects of fnetmu, and diminishing 
onnsider.ibly the wear of tlie maihineiv, and the 
wasti of the power. 


Several teeth arc in contact at The same time, and 
all working with eipial ])ower, so that the stress is 
equally distributed among them, and the chances of 
fracture are greatly dimimshed. 

I'hus this form of tooth has all the advantages 
W'hieh can he desired. 

Ill regulating the number of teeth in tne wiieel, 
and the jiinion which woiks it, it should be so con- 
trived that the same teeth should be engaged as sel- 
dom as possible, in order to avoid inequality of 
w'car. For example, let us suppose that the num- 
ber of teeth in a wheel were exactly ten times the 
number of leaves in the pinion; each lent in the 
pinion would engage every tenth tooth of the wheel, 
and would woik inevitably on the same ten teeth 
everj revolution of the v\lieel. If it were possible 
that all the teetli ami leaves could he eonstnicted 
with mathematieal pieeisjon, and ])erfeet and abso- 
lute similitmle, and tliat no aeeidtntal difference, 
owing to any want of unilormity in the material of 
v\hieh they are tonnt d, could exist, this would he a 
matter of no eonsi qiienee, and the wear would still 
be even and eqiiabh*. Hut as tlu si perfections 
never can exist, the inevitable inequalities irieulent, 
as well to the nature of the material of vvlueh 
wheels are eoiistrueted, as to the forms they ilenve 
even Iroin the most jierfeet rmehanieal eonstruetion, 
rhu.‘'t he eoiuju'nsaUd liy nuiking the teeth and 
leaves woik, so that each leaf shall sueee‘*dvely 
engage witli all the olhei teeth of the wheel, hetore 
it engages a stu’ond time with any one of them. 

This IS aeeomplished by making the nuinbi r of 
teeth and the number of leav es to each other, 
that is. that no integir divides both exactly. The 
manner in which ilds is eommoidy done, is by making 
the luimber of tei th such, that it is just one more 
than a number which is exactly divisible by the 
niimher ol leaves, 'i'his is what niill-w i ights call 
making a ////;/////('/ eoi/. 'J’hus, suppose that tluie 
are ten h ave*-, and tint the duimeter of the whul 
IS about six times that of tlu* pinion. 11 this weie 
the ex.iet ratio, tiuii would be )U‘«t sixty t( eth, and 
alter each revolution ot the wluel tlie same teeth 
and leaves would ht eontiniudlv engaged, each leaf 
t, iking everv sixth tootli. Hut il the diameter of 
tlie wlieel he inadt* somewlnt gnater than six times 
th.it of (he pinion, so ;is to admit sixty-oiie teeth; 
then, after si\ revolutions of the jnniou, tlie lirst 
leaf will he i nir.iged with tlu tooth immediately 
before th.it iii which it h.ul worked at the eoiu- 
iiieiu ement, ami alUr six mon revolutions il will 
be engaged with the tooth hilore that, or the second 
tooth lioni that at which the motion commenced. 
Thus, It is evident, that the wheel must revolve 
()l times, and the jiimon 0 x (il, or !>(i(i times before 
the same teeth will he ng.iin engagi d. By these 
means, the inequalities of wear arising from in- 
ecju.dities of form and material will eonijiensate 
each other. 

The teitli of the wheel, instead of working in the 
leaves of a pinion, are made to act upon a torm of 
W’heel called a /afttcni, as repn.seuted at 

Fiy, 2. 
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The rylindrical teeth or bars of the lantern arc 
Called trundles' or sjnudles. Howc\er, notwith- 
standing the various forms of wheel-work, the 
principles which we have already exjdained will 
always determine the relation between the jmwer 
and resistance. 

Wheels are denominated spur, crown, or here! 
tfcar, according to the po>ition or direction of the 
teeth. If the teeth be perpendicular to th(‘ axis of 
tlie wheel, and in the direction of radii, as in the 
wdieel, Fig. 2, it is called a spur wheel. If the teelli 
be parallel to the axis of tlie wheel, and therefore 
jierpendicular to its plane, it is called a crown-wheel. 
Two spur-wheel.^, or a spur-wheel and ]unitm which 
work in one another, are always in tin* same pl.me, 
and have their axis ]iarallel. Hut whin a spur and 
crown-wheel are in connexion, their ]»lanes aiul 
axis are at right angles, lly this means, theri’fore, 
rotatory motion may be transferred from a horizon- 
tal to a vertical plane, or nve versa. 

When the teeth are obliipie to the plane or axis 
of the wheel, it i.s called a bcvelle<l-wheel. IVo 
whetlfc of this kind are repiesentid In Fh/. .j. 



In this rase, the surfiees on which the teeth are 
raised are ]»arts of the surtaci s oi two cones The 
manner in which these wlieel act, and the principles 
onwhu'h their formation dejiends, max heconceneil 
h} irn.igining two cones to he a}'ph( <1 side to side. 
If their surtaees liaxe sufficient iiietion, and one ol 
Hum he turned iijion its axis hy a nuch.inical foici*, 
it will corni»el the other to iixolxe ; and if tin b.ises 
of the cones he e((UaI, i ,ich will nxohi in the smie 
time. Hut if the ili.nmfer of the hise of one he 
iilual to any nmnher of times tlie diaimter of the 
base »)t till other, tlun liu- h s*-! i i one will revolxc 
as many times in one reiolution of tin giiuter. 

Fi(/. 1. 



It is exident that wdiat wi haxe ohseTxed of tin 
entire eones, xmII hi ttjuallv tine of .«ny parts of 
thini, eijually distant from their eoinrnon \< iti \, 
and then foil would he tine of wlneH, fht t dj* s of 
kxhieli aie pait" of tin iodiimI surlaii'.. 

If the fiiedon of the eonii .il surfaces hi iieiif- 
fieient to transmit the force, the sui faces max he 
fluted, as in Fty. 5. 



and if the conical surfaces be incom] ete, they w’ill 
become bevelled -wheel a. 

It will be easily jierceived that the use of hex died 
wheels rs to jiroduee a rotatory motion round one 
axis by means of a rotatory motion round another 
which is oblique to it ; and, provided that the two 
axes are in the same plane, this may always he iie- 
coinjilislied by two bevelled-xx heels. A system of 
wheels of this kind is represented in 
Fi(j. (). 



PREPARING SKELETONS. 

As much I'f fhe fleshy parts sliould be removed 
from bones mtendeii for preparation nspos.sible with 
the sealpil, hut it is not required that they Xiiould 
be sepuruted from each other, more than is necessary 
foi jilaciti'i them m a vesstd for the purpose of ma- 
eeratum. Tlie bones are to be eutiri ly eoxered 
xxith xx'ali r, xvhidi should be changed every day for 
aliout a wei‘k, or as long as it becomes discolored 
with blood; after which, allow' them to remain in 
water witliout changing fill jiutrefaetion lias tho- 
rough!} destroyed all tlic remaining flesh ; this will 
require from tim e to six months, aeeoidiiig to the 
season of the year or temperature of the ulrnos- 
phere. \\ e hi're speak of Great Hrilain, but in 
warmei climates juitrefaelion will take place more 
rapidly. In tropical dimates, fourteen days will 
be sufficient to disengage tine flesh completely from 
the bones. 

Till l.irge exlindrieal bones of the thighs and arms 
should haxe lioles horial.in their extremities of the 
si/e of a goost quill, to gixe fhe water access to 
their eaxitiis, ami a free exit to the medullary sub- 
stance. 

y\s the water will gradually diminish in quantity 
from exapor.ition, more should lx* added fiom lime 
to time, so that none of the hone.s, or any pait of 
j lla-m, m.iy remain iineoxered, as hy exjxisure tolhe 
alinospherr tliey would lx come of a dirty color, 

1 and liavc a disagreeahle appearance. 'Fo lie free 
from such slams is considered a great beauty in 
i ki h tons. 

In towns the macerating xessels should always he 
c!o''i ly eoxered, as from neglecting this, the water 
is ajit (o git m'xed with particles of soot, and otlx r 
impunties, wlm h haxe a strong tendency to blacken 
the hones. Whin the putrefaction has destroyed 
tlx ligaments, the honi s are tlx ii fit for cleaning, 
whuh IS done hy scrajung off the flesJi, ligaments, 
and periosteum. W'lieri this is effected, the hones 
sliould be again laid in clean water for a few' days, 

[ and well waslxd. They ought then to he placid in 
lime water, or «i solution of pearl ash, for a week, 
when they may he taken out to dry, after Jiaving 
I soaked them fixe or six hours in pure water, to 
remove the solution of j»earl-ash, which would act 
upon their surface when exjiosed to the atmosphere. 

In drying hones they should not he exposeil to 
the rays uf the sun, or to a fire, as too great a 
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degree of heat brings the remaining medullary oil 
into the compact substance of the bones, and gives 
them a disagreeable oily transparency. This is the 
great objection to the process of boiling bones, for 
the purpose of making skeletons, as the heat applied 
in that way has tlie same effect, unless they are 
boiled in a solution of pearl-asli, ^hich some are of 
opinion is one of the most effectual methods of 
whitening them, by its efiVctually destroying the oil. 
But there can be but little doubt that bleaching is, 
of all methods, the most effectual where it can be 
done to its greatest advantage, namely, in a pure 
air, and more especially on a sea-shore. 

It is much more difficult to clean the bones of 
animals that have died in good condition, than 
those that are lean and reduced by disease. 

JNatural SJeeleUma . — Natural skeletons are made 
without separating the bones from each other, in 
which case all the animal ligaments arc allowed to 
remain entire. This plan is generally adopted with 
young and small animals, because the ligaments, 
when dry, hCing divested of their natural flexibility, 
occasion an inconvenience, as the different extents 
and varieties of motion cannot be shown in the dif- 
ferent articulations. 

In making these, wc are first to remove from the 
bones, the skin, muscles, tendons, and \iscera, and, 
in short, every thing except the connecting liga- 
ments and cartilages, which ought to be carefully 
preserved. This is done without any regular order 
of dissection ; neither in this part of the process 
need any attention be paid to making the bones 
clean. The brain may be removed through an o])en- 
irig ill the large fontanel, if the subji'ct is very 
young, if not, a perforation may be made for that 
purpose. Some separate the head from the spine, 
so that the brain may be the more easily renuned by 
the occipital hole. The ski let on is put in water, and 
allowed to remain for several days ; it is then taken 
out, and more thoroughly cleaned by a knife, for- 
ceps, and scissors, and replaced in freshwater. This 
is n'peated from day to day, constantly changing the 
water, the object being to preserve the lig.mients 
fresh and transparent. It is of great eonsequenee 
to work hard, by daily serajiing and sc'riihbing, until 
the bones are deprived of their blood and oleaginous 
matter, and become white and clean ; then remove 
them into clean lime water, or solution of pe.irl-ash, 
for two or three days, to take off’ any greasiness, 
and give a more beautiful white, ^^*llen they have 
lain long enough, wash them with clean water ; tliey 
are then placed in a position, by the assistance of a 
frame, or piece of wood and w ire, exjiosing them to 
a iMirrcnt of air. When perfectly dry, they may 
receive a coating of copal or mastic varnish. 

It must be kept in view, that if the preparation is 
allowed to remain too long in tlie state of macera- 
tion, the ligaments themselves will be destroyed by 
putrefaction, and the intention of procuring a na- 
tural skeleton defeated. 

An excellent and simple way of procuring natural 
skeletons of mice, small birds, and fish, is to put 
them into a box of the projii'r size, in which holes 
are bored on all sides, and then buried in an ant- 
hill. The ants will enter numerously at these holes, 
and eat away all the fleshy i>arts, leaving only the 
bones and connecting ligaments : they may be after- 
wards macerated in clean water for a day or two, to 
extract the bloody color, and to cleanse them from 
any dirt they may have acquired ; then whitened by 
lime and alum water, and dried in frames or other- 
wise, as may be most couvcuieiit. In country aitua- 


tions, wasps may be employed in this service ; these 
are most voracious animals, and if a skeleton is 
placed near one of tlieir nests, or in an em]>ty sugar 
cask, where they resort in plenty, they will perform 
the dibseetiori with much greater expedition, and 
equally well as the ants. Wasps have been known 
to clean the skeleton of a mouse, or small bird, in 
three or four hours, while ants would require a week 
to eflect it. 

When the animal is of a large size, the ligaments 
arc sometimes unable to sustain the weight of the 
hones, in which ease, an iron wire, of sufficient 
thickness, is jiassed through the centre of the back- 
bone, which must pass out anteriorly, so as to fix 
tliL head to the cervical vertebra;. It is made in the 
form of two forks, the one for the support of the 
anterior, and the other for the exterior part ; for 
this purpose tw^o })ieees of iron-wire are taken the 
length of the skeleton ; they are twisted together, 
leaving a fork at each extremity, and are then both 
fixed to the hoard on which the skeleton is to be 
jilaeecl. One of these should enter the ribs, and 
encompass the back bone, between the scapular 
bones on each shoulder, the other two should pass 
between the hones of the pelvis. 

It not unusually hajipens that pieces of the ske- 
leton detach one from another, in wdiieh case two 
holes are boied in the ends of the bones, which art* 
sejiarated, and are re-united by means of small brass 
wires. 

Arlificini Skf'Jrtnns . — Skeletons of man and ani- 
mals of a iniiltlling and large size, cannot be made 
in the mannt r desenOt'd for natural skeletons. In 
this east*, the bones, covered by the flesh, are im- 
inerMMl in water, and allowed to remain without 
changing it, until the soft parts begin to get putrid, 
when the uiiimal matter is easily removed; and by 
repeating tlu* maceration two or three times, it may 
all he eonqiletil}^ ahsti acted. The duration neecs- 
sarv lor the liist maceration will depend upon the 
sl.ite of the atmosphere, being always much shortir 
in summer than in winter. 

After the lleshy matter has been completely freed 
from the hones, they should be exposed on the roof 
of a house, or other convenient situation, until they 
are rendered cjuitc white, and free from grease. 

The fdt in hones bears a close resemblance to the 
fi\(d oils. In the hones of whales it exists fluid 
like oil. In the long bones of oxen, horses, anrl 
other large quadrujieds, it is semi-fluid, constituting 
the marrow. When, therefore, this is present in 
eonsulerahle quantity, ih(‘ process may be much ac- 
celerated by drilling holi*s with a gimlet or other 
instrument, in the opposite ends of the bones, and 
injeetuig by means of a syringe, a tepid solution of 
peurl-ash, the pot-ash combining with the oleaginous 
matter, forming a kind of soap, which being soluble 
in water, is easily removed. Chloride of lime is 
also employed for the same purpose. 

The relative proportion of earthy and animal 
matter varies according to the nature of the bone, 
and the purjioses it is intended to serve. The 
bones of quadrujieds and birds contain a much 
greater projiortiou of earthy matter than those of 
reptiles and fishes, and hence are more easily cleaned. 
Here it may be remarked, that the color of bones 
varies in different animals. In some common fowl 
it approaches to a dark yellowish brown. Food 
CAcreiscs considerable influence on the color, as is 
demonstrated in animals which feed on madder. 

W^lien the bones are perfect and dry, they are 
connected by means of wire and screws, &c. This 
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is the most difficult part of the operation, as it re- 
quires considerable skill to reassemble the bones, so 
that they may be placed in their natural order and 
position. The operation is begun at one of the ex- 
tremities, by making holes in the apophysis, or 
round ball of the bone. Tliis is effected by means 
of a wimble or a lathe, or with a gimlet, although 
this instrument has hardly sufficient power for per- 
forating so hard a substance as bone. The bones 
are then attached to each other in their natural 
order, with nealed iron-wire, or brass wire, by means 
of the perforations which have been made. The en<ls 
t)f the wire should be twisted, and not too firmly, 
but sufficient to allow a little play between the arti- 
culation ; this mode is to be pursued till the whole 
w ires are jmt together. They are then ready for 
placing on a board, and are kept erect by means of 
one or two perpendicular bars of iron, commensurate 
to tin weiglit of the skeleton. In the larger species 
of birds, one support is necessary ; it is passed 
through the breast bone, and attached under the 
spine. The position of this support must be varied 
according to the attitude in whicli the skeleton is to 
be placed. 

In skeletons of the horse, tlie o\, the hippopo- 
tamus, the rhinoceros, the camel, and the elejihant, 
the links of wire which we have above described, 
are insufficient to unite their hones ; for these, tw'o 
iron pegs are used with a head at one end, and a 
screw at the other. Each screw is jirosided with 
a nut, and each pair of screws must have a narrow 
plate of iron bored at cach eml to pass the screw 
tliioiigh. Supjiosing the hones of the leg and thigh, 
ol a large quatlruped, are to be united, a hole is 
bored through the upojihysis, about two inches from 
the extremity, and the same having been done witli 
both leg and thigh-bones, they are brought together, 
and one of the s<Tevvs passed into one of the holes 
of the plates which w'C have mentioned, and then 
tliroiigh the perforations in the hone, and lastly into 
the other plate; they arc tightened together by 
means of llie nut. The screws should be nearly an 
inch longer than the thickness of the bones. The 
two ends of tlie bones are thus united and sup- 
ported by the two plates vvliich are kept together 
by the scrcw’.s. Provision must be made for the play 
of the bones, by leaving a sufficient distance in 
boring the holes, through which the pegs are 
passed. 

The horse, and other large animals, require a 
double bar to support them. A bar is also passed 
througli the vertebral of the neck, spine, and tail, 
and tlie ribs are attached by means of wdres, or flat 
puces of plate iron. 

In these larger animals, the heads are for the 
most j»art sawn through, for the purpose of studying 
the structure of the internal cavity and partitions. 
These are kept together by means of a hinge, so 
that they can be opened and shut at pleassure. 


CRYSTALLIZATION OF ALUM. 

The principle of tliis pleasing operation has been 
chiefly confined to the fabrication of flower baskets 
for chimney ornaments, and the enehasement with 
an artificial crystal of busts, &c., but the more ex- 
tensive application of aluminous crystallization may 
be introduced, as promising a somewhat higher order 
of gratification, more particularly to the lovers of 
botany and other branches of natur?Z history. 


Dissolve 18 ounces of pure alum in a quart of soft 
spring water, (observing the same proportion hir a 
greater or less quantity), by boiling gently in a 
close tinned vessel, over a moderate fiu, kee}mig it 
stirred with a wooden spatula until the solution is 
complete. When the liquor is almo.it cold, suspend 
the subject to be crystallized by means of a small 
thread or twine, from a lath or small stick laid ho- 
rizontally across the aperture of a dee}> glazen earthen 
jar, as being best adapted for the ])urpose, into 
which the solution must be poured. The resjieetive 
articles should remain in the solution 2 1 hours, when 
they are taken out they arc to be carefully suspemled 
in the shade until perfectly dry. The whole process 
of crystallization is best conducted in a cool situa- 
tion. When the subjects to be crystallized are }mt 
into the solution while it is quite cold, the crystals 
arc apt to be formed too large ; on the other haml, 
should it be too hot, the crystals wdll be small iii 
proportion. Experiments eoiivineed us that the 
best temperature is about 9.")" of Fahrenheit’s tlier- 
mometer. 

Among the vegetable specimens, arc <ie common 
moss-rose of the gordeiis ; the protuberaiiee or bur 
found on the wild rose, rosa vanina^ oeiMsioried by 
an insect depositing its ovn thereon, this should he 
plucked with its fout-slulk and free of its h'itves ; 
small buiielu's of hops ; ears of corn, especially 
millet-seed, ami the lieurded wheat; herriis of the 
holly ; fiuit ol the sloe-bush ; the liyaeiulh ; junk ; 
furze-blossoms ; raniiiieuliis ; garden daisy ; ami a 
great variety of others ; in fact, there are few' suh- 
jeetb in the 'vegetable world that are not eligible to 
this modi* ol ])reservHtion 

In the animal kingdom, the lizard ; large spider; 
grasshopper ; all the beetle kind ; tlu* nests of small 
birds, with tin ir eggs; form lumitiful spinmens 
when neatly secured on jioi turns of the brunches of 
the tree, tkc. on which they are accustomed to loosl. 
A considerable degree of attention is requisite' to 
prevent too great a deposit of the alum on Rome ol 
the above-mentioned subjects, by whieii their beauty 
w'ould be obscured, they ought therefore to he fre- 
quently inspected while crystallization is going on, 
and removeil ns soon as it can be aseertairu'd tin y 
have acquired a siiflieient coating. Various nrtich*.s 
of turnery, ikv, intciidefl us chimney ornaments, in 
almost every diversity of form, if first carefully co- 
vered oviT witli eoniirion cotton wound round them, 
may be submitted to erystuih/ation with the same 
beautiful result. 

The crystallized suhjeets may be tinged W'ith al- 
most any variety of color, by boiling in the alum a 
solution of a little indigo, Brazil wood, logwood, 
French berries, or other vegetabh* and mineral dyes. 

A little care and ingenuity will enable the operator to 
confine his tints to the crystal surrounding the flowi r 
blossoms, and other particular parts of plains 
which he may wish to preserve. 

Among the cryptogamic trih«*, the class of lichens, 
especially the cup- moss, are mo.st eligible subjects, 
nor are many speeimeus of fungi less adapted ; thi* 
two latter tribes ol vegetables have moreover the 
advantage of j)crinanently retaining tl eir owai co- 
lors, without any aid whatever fiotn art. A thin 
coating of the crystallizing rnutUT only sliould hi* 
allowed to obtain on most individuals of cryjitoga- 
mia, which is adequate to their pri servatiuu, and 
essential to the beauty of the specimens. 
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COLLECTING BRITISH INSECTS. 

Woods, Hedges, and Lanes . — By far the greatest 
portion of insects are found in these situations. In 
woods, the Entomologist must beat the branches of 
the ttees in|,o his folding net, and must select for 
this purpose tlie open jiaflis, skirts, &c. The trunks | 
of trees, gates,- and timber which is cut down, should 
be carefully examined, as a great many Lepidop- 
tcrous and CV>jeo})terous insects are found in these 
situations, and in no other. In hedges and lanes, i 
many of the most valuable and beautiful insects are | 
found, as also in nettles and other jdants which grow 
under them ; these should be w'ell beat, but more * 
especially wlien the wdiite thorn blossoms in the * 
months of May and June. Hedges where the roads 
are dusty are very seldom productive. 

Heaths and Commons , — Many insects are peculiar 
to these situations from the plants which grow on I 
them, a.s well as from the dung of cattle by which 
many of them are frequented; in the latter of which 
many thousands of insects may be found in a single 
day, in thcr-months of Aj»ril and May. These are 
principally of the order Coleoptei 

tS'and Pits. — 'J’hesi' are favorabli* for the ])roj)a- j 
gation of (^npris Innnrius, Notoj n,s nionnreros, Lt.t ns 
sularostris. and other rare insects. Minute species 
are found abundantly at the roots of giass. 

Meadov's, Marshes, and Ponds . — In meadows, 
when the Ranuneuli, or bntter-eups, an* in blo.ssom, 
many and Dijiterous insects generally abound. 

The flag-rushes are the habitations of CassnJa, Do-- 
naclna, and others. Drills in marshes should be 
examined, as many species of insects ar<* found on 
long grass. The larvae of various JiOpido])tera, and 
Neuroptera, are coulineil to these situations, more 
especially if hedges and trees are near the spot. 
Ponds are rich in microscopic insci'ts. Tliese are 
obtained by means of tlie landing net, which should 
be made of pretty thick cotton cloth, Imt sufficiently 
thin to allow the water to esc.qie. 'I'be mud which 
is brought up from the bottom of jxmds and ditches 
should be examined, and what small insects are 
found may he put in a small phial tilled with water, 
whit’ll w’ili not only clean them, but kee}) them alive; 
and ill many instances the naturalist will be sur- 
prised upon the examination of these, the most 
wonderful productions of nature. 

Moss, Deenyed Trees, Roots of Grass, — Many 

insects will be, found in moss and under it ; the roots 
and w’ood of decayed trees afford nourishment and 
a habitation to a number of insects; many of the 
larvai of Jjepidoptera penetrate the trunks of trees 
in all directions ; most of the (’(’rambvees feed on 
wood, as well as some speeics of Carahidtp, Klatc- 
, &c. In seeking for these, it is necessary to 
use the digger. It is sometimes reijuisite to dig six 
or seven inehes into the w'ood before they arc found. 

Banks of Ponds, and Roots of Grass . — These are 
a never failing souree of eolleeting, which may be 
followed at all seasons of the year, and, in general, 
with great success ; those banks are to be preferred 
which have the morning or noon-day sun. 

Banks of Rivers, Sandy Seashore, tS c.— These 
situations afford a great variety of Coteoptvra, Crus- 
tacea, &e. The dead carcases of animals throwm on 
the shore should be examineil, as they are the re- 
ceptacles and food of Sdphiodee, Slaphiltnidte, &c- 
May and June are the best seasons for collecting 
these insects. 

Dead Animals, and Dined Bones, should be x’on- 
staiitly examined, for these are the natural habitats 


of several insects. It is not uncommon for country 
people to hang dead moles on bushes ; under these 
the entomologist sliould place his net, and shake 
the boughs on which they are hung, as many of the 
Coleoptera generally inhabit these. 

J^'nmji and Floirei's . — These are the constant abode 
of insects, and many curious species will be found 
on them. 

It is a mistaken idea that insects are only to be 
found ill .summer, as they are to be met w ith, either 
in a living or pupa state, at all seasons. Dried moss, 
beneath the hark of trees, and under stones, are 
extremely likely jilaces to find insects in winter ; and 
even then, the entomologist is more likely to pro- 
cure some of the rare species, than in summer, as 
these are ranging in search of food, and in situations 
hidden from view'. 

At this season, if the weather is mild, the pupaj 
of Lepidoptera will be found at the roots of trees, 
more especially those of the elm, oak, lime, ^kc. or 
beneath the underwood, close to the trees, and these 
frequently at tlie depth of some inches under the 
ground. 

In the months of June, July, and August, the 
w’oods are tlie best places to search foi insects. 
Most of the butterflies are taken in those months, 
flying about in the day-time only. Moths arc cither 
fouml at break of day, or at tw'ilight in the evening. 
J'he following method of taking moths is [lointed 
out by Haworth, in speaking of tlie Oak Moth 
(Homhyi Qnereus). “ Jt is a frequent pracliee 
with the London Aurelians,” says lie, “ when they 
bre<‘d a female, of this and some other day-flying 
sjieeies, to lake her, whilst yet a virgin, into the 
vicinity of woods, where, if the w’eather is favor- 
able, she never fails to attract a numerous train of 
males, whose only business seems to be an inces- 
sant, rapid, and undulating flight, in search of their 
uriimpregiiated feinaU's ; one of which is no sooner 
perceived, than they become so much enamoured of 
their fair and chaste relation, as absolutely to lose 
all kind of fear for their ow’ii personal safety, wliich, 
at other limes, is effectually secured by the reiterated 
evolutions of their strong and rapid wings. So fear- 
less, indeed, have 1 belield them on these occasions, 
af to climb up and down the sides of a cage which 
contained the dear objeet of their eager pursuit, in 
exactly the same hurrying manner as honey-bees, 
whieh havt lost themselves, climb up and down tlie 
glasses of a window . ’ ’ 


To the Editor. 

Sir. — At our w'oiks we arc in the habit of using 
j considerable quantities of chloride of lime, for the 
i purpose of bleaching our cotton goods. For tins 
I purpose we dissolve, (say two or three hundred 
weight) of the salt in water, and let the whole 
afldir settle .* the clear liquid wliich floats above is 
the solution we use. One day last summer, 1, by 
accident, hapjiened to stir up one of the vats where 
this solution is kept ; and was surprised to see a 
great evolution of a gas ; I hastened, got a jar, and 
collected a considerable quantity. I found I had 
got ojygen, nearly pure. 1 w’as perfectly aware 
that it is a generally acknowledged fact, tliat chlorine 
decomposes water ; but, 1 never before have noticed 
that free oxygen was evolved. If it is only a 
secondary discovery — say where I may find the first 
notice of the circumstance. a. m. 
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INFLUENCE OF POINTS IN EI.ECTRICTTV. 


ELECTRICITY.* 

{Itesumedfroia pat’e \\b i I 

We have in former liRpero upon ting gubject had 
opportunities of witnessing the effect of, and ex> ‘ 
plaining the laws that appertain to the electric fluid | 
in numerous of its phases. It perhaps will be now 
requisite to consider what is this fluid ; for nume> 
rotts questions will naturally have been asked upon 
this subject, and the student will desire to know not 
merely how it acts, but what it is. To satisfy his 
inquiries fully is impossible, so little do we know 
of its origin. But that is the case also with heat 
and light. M’e know them but from tbeir effects — 
we can calculate* their powers, but their ongin 


escapes ut». All therefore that can be urged is 
supposition, supported it may be by sufficient ar- 
gument and experiment to go far to change that 
theory into proof. 

The first great question that arises is — Is the 
electrical fluid material ^ Or, in other words. Is it 
a substanee ^ We are inclined to think that it is, 
and the follonting remarks and illustrations seem to 
confirm the opinion. 

It is subject to compression and dilatation, as we 
see in the positive and negative sides of a machine 
or in a charged phial. 

Its attractive and repulsive power is not positive 
but relative to the particular state of accumulation 
in which the apparatus exists. It compresses the 
lur ill it9 passage through it as is seen m the spark 
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--the noise of which is only the collapse of the 
displaced air to its former state of quiescence. 

A stream of the fluid issuing from a point meets 
with so considerable a resistance in passing into the 
air, that, by the re-action of the latter, the point 
whence the fluid issues is immediately put in motion, 
if so situated as to be capable of it. 

A still stronger illustration is the direct influence 
of a stream of positive electricity when projected 
against a suspended or 8liglli|u balanced substance. 
For example, as follows ; 

Mx. —Klpctrical Breeze. — Stand a card up- 
right upon a table, by a little narrow foot made of 
cork, so that but a slight force is necessary to over- 
turn it. Hold towards one side of this a point 
connected with the prime conductor of an electrical 
machine. Charge the conductor by turning the 
handle, when the fluid issuing from the point will 
blow dowiv the card. — Fig. 1. 

Ex. 32. — The card, instead of being suppoited 
upon a stand, may be suspended by a fine wire, or 
a linen thread, from the ceiling — wh( n, according to 
the strength of the fluid, the card will be rc})ill( d. 
— Fig. 2. 

JSlofe . — The card must not be suspended by silk, 
because it would then become charged, and the 
effect exhibited would he an illustration of repnl- 
slon*betwecn two charged bodies, and not hedepen- 
tlant U])on the mechanical force of the fluid. 

Ex. .33. — Electrical E.itnujcisher. — Hold near 
to the charged point i, fre**!! snuflid lighted candle, 
the fluidj if strong, will i('ao'ij) I low ih. Iumoc out. 

Et Elect r teal (\lm<h.- li<ld tlu* di.irgcr 
}miut rear the lace, iiiid not merely will tl . !* nr be 
lilown aside, but the j)ci >ou will have a sensation 
over his face like that of cobwebs, and hear a 
whizring or hissing noi^e. 

Hr. 5.'>. — Elect ncol Boat. — Hold the charged 
point towards the sails of a small vessel floating in 
a basin. Tin* issuing of the fluid will occasion the 
\cssel to float away from it. — Fig. 3. (The sml 
should he of white jmper.) 

Ex. Electrical Vane. — INIake a vane or 
wdieel of paper, or thin jiasteboard, (such as is 
represented in Fig. 4 ;) and suspend it by a pin 
upon a piece of brass at the centre. Hold the 
positive charged point towards one .Nide of it. and 
opposite the floats, when tlie wheel will be put into 
rapid rotatory motion. I’he wheel may be sus- 
pended vertically, (as in Fig. 5,) instead of hori- 
zontally, and a system of wheel-w'ork put in motion 
by the same means. 

Ex. ^7.’— Electrical Bomb. — Fig. f> represents 
the electrical bomb — the firing of which, if firing 
it c.in be railed w'here no fire is, is aecomj)hshed by 
a strong shock of a large Leyden phial or battery 
sent through it. The bomb is made of i\oi\, with 
a small short bore in it, so formed that the hall, 
wliich may be of ivory or cork, may he imbedded a 
trifle more than one half in the bomb, and a cavity 
of a smaller size be behind it, with two wires 
entering this small cavity. When a strong shock is 
passed through these wires, the air withinside will 
be agitated, and throw out the ball. 

Ex. 38.— Piercing a Phial of Oil. — Procure a 
very thin phial, partly fill it with oil, and let a wire, 
with a ball at one end, and a point at the other, pass 
through the cork, so far that the point shall touch 
the side of the phial about half an inch below the 
surface of the oil ; put the thumb against the glass 
opposite where the point is, and take with the ball a 
strung spark from the conductor, the fluid will by 


I its momemtum pass through, and make a small hole 
> in the glass opposite the thumb. 

In these experiments it is to be remarked, that a 
positive point is always to be employed, for it has 
already been shown (page 114) how much more in- 
fluential is the directive energy from this, than is 
that from the negative side of the apparatus. 
Many other experiments might he devised for the 
same purpose ; the two following show the direction 
in which the electric fluid truver.ses. and are not merely 
illustrations of tlie meiliiinii il force w'e are now 
considering, hut also go far to show that there is 
hut a single fluid, and not tw'o as some philosophers 
have supposed. 

Ex. .39. — Construcl an a})))aratiis, such as is re- 
presenttd in Fig, 7. There lieing a small metal <‘up 
at each side, supported by a glass rod, and a lighted 
candle in the mitille hctvini them. Info each cup 
put a small piece of pho'']diorus connect one chain 
with the jirime conductor, and the otlu»- with tlu* 
cu.-'liioii. Turn tlie machine, and the fluid will p.is-i 
from the positive enp to the lighted wick, arui 
driving this forwariK aii^aiost tlie opposite cup will 
soon heat it so as to file the pho'^pliorus, wli Ic there 
wall appear no emanation of the fluid from the 
negative enp. 

Ex. 40. — Fig. 8 r(')ire.sents an apparatus similar 
to the last, e\ec]>t that it has wins instead of eujis, 
and a light iirtic 1 viliocl in the centre, I’jmn 
eonneeting the wm •. wiili the diliercnt jiarhs of the 
machine, and ]Mitling it in motion, the \n heel will 
turn from the p('!.iti\c to the negative side. 

These (li'cits ai<‘ juircly meclianical, and are 
jiroduf'd hy tli • current of fluid passing to its 
destination. Wiun tin* fluid is aeeumulated by 
menus of the Le\din jer, the nicchanicai force is 

projorti i . rt .--d. as we shall ha\c nume- 

rou'' occisKins o| vitiic"*!!).; as we pass onwards in 
discussing tlu' tin. cl.', of actnimulntcd electricity. 

(7i;> be ci.nliuncd.) 


MANXjFACTUUK of phosphorus. 

Pvt 1 cwt. of finely ground hone-ash. such as is 
used hy tlu* nssavers, into a ‘■tout tub, and let one 
person work it into a thm p ip with twice iUs weight 
of water, and let him coiiliuuc to s-tir it constantly 
with a wooden bar, wn.ilc .mother pt l^''un jiours into 
it, in a uniform but vein .‘'lender sticam, 78 pounds 
of roneentrated sulphurie .acid. 

The heat thustvcitul m the dilution of the acid, 
and in its reaction upon [hr c.deareoiis base, is 
favorable to the deeompot'ilion of thr bone phos- 
phate. Should ^he resulting Milpliate of lime be- 
come lunijiy, it nm‘'t be reduced into a uniform 
paste, by ine addition of a litiie water trom time to 
time. Tliiss mi.\ture must be made out of doors, as 
under an open shed, on account of the carbonic 
acid and other offensive gases which are extricated. 
At the end of 24 hours, the pap may be thinned 
with water, and, if convenient, heated, with careful 
stirring, to com])lete the chemical change, in a 
square pan made of sheet lead, simply folded up at 
the sides. Whenever the pa^te has lost its granular 
character, it is rend} for transfer into a series of tall 
casks, to be further diluted and settled, whereby 
the clear superphosphate of lime may be run off by 
a syphon f«on. tlie deposit of gypsum. More water 
must thc*.T be mixed with the precipitate, afutr sub- 
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sidence of which, the eupcrnatant Uquor is again to 
he drawn off. The skilful operator employs the 
w I ;ik acid from one cask to wash the deposit in 
another, and thereby saves fuel in evaporation. 

J'he collected liquors being put into a leaden, or 
prtjferably a copi>er pan, of proper dimensions, are 
to be concentrated by steady eouUition, till the cal> 
careous deposit becomes considerable ; after the 
wh.ole has been allowed to cool, the clear liquor is 
to be run off, the sediment removed, and thrown on 
0 f.lter. The evaporation of the clear liquor is to 
he urged till it acquires the consistence of honey. 
Jh’ing now weighed, it should amount to 37 pounds. 
One-fourth of its weight of charcoal in line powder, 
tl.at is, about 9 pounds, are then to be incorporated 
with it, and the mixture is to be evaporated to dry- 
II. ss in a cast-iron pot. A good deal of sulphurous 
mad is disengaged along with the steam at firht, 
from the reaction of the sulphuiie arid upon the 
ch-.reoal, and afterwards some huljdmietted hydro- 
gen. When the mixture ha^ bi'eomc perfectly dry, 
as shown by the redness of the btUltnu of the pot, 
it is to be allowed to cool, aiid r-teked tight into 
sloncw .'ire jars fitted with close co i.-,, till it is to 
be subjected to distillation. Fur this purjiuMi, 
ca.then retort« of the best quality, and free Iroin 
nil -holes, must be taken, and cm iily luted over 
thtir surface w’ith a compo t of tire-el i) and horse- 
dung. Wlien the coating is diy and sound, the 
retort is to be two-thirds filhd with the powder, 
and [daced upon proper sunport.'. in (he laboratoiy 
of an air-furnace, having its tire j ! e <1 not iiniiie- 
d itely beneath the retort, but to(»n< '-•d , after the 
n of a n verberatory ; whenhv the il.nne may 
) ' \ uniformly round the retort, and tlie lutl may be 
^>^l>|du'd as it is wanted, without adimtlmg cold air 
to endaturer its cracking. 

To tlie beak of the retort jirop' Hy inclined, the 
oi>/* t lid of a bent copper tube is to Ik* tightly luted, 
v\l i!e the other end is plunged not more than one 
qiiirtir of an inch beneath the surface of water 
tout, lined in a small cojiper or tin trough placed 
luMieath, elo.se to the side of the furnace, or in a 
wide-mouthed bottle. It is of advantage to Jet the 
vv.ilcr be somewhat warm, in order to jircveut the 
corwretion of the phosphorus in the copper tube, 
and the I’onsequent obstruction of the passage. 
Sl.uuld the beak of the retort appear to get hlJed 
w'dli .solid pho.sphcnis, a bent rod of iron may be 
he lit ( 1 , and pa'-sed up the eoppir tube, w'llhout 
nu-ovinr it-s end from the water. The heat of the 
furmicp should be most slowly roiled at hi.st, but 
afterv irds cqu ibly maintained in a st.itc of bright 
igmdon. After .3 or 4 hours of stt.uly firing, 
carbouir ac.nl and sulphurous acid gases art evolved 
ill c insiderable abundance, provide d the m{itenal.s 
had not been well dried in the iron {»ot ; then 
sulpburettetl hydrogen makes its apjiearanei , ami 
next pho‘*phuretted hydrogen, which last .should 
continue during the whole of the distillation. 

The firing should l>e regulated hy tJie escape of 
this remark dde gas, which ought to be at the rate 
of about 2 bubbles per second. If the discharge 
corne.s to be interrupted, it is to be ascribed either 
to the temperature being too low, or to the retort 
getting cr.u*keil ; and if upon raising the heat 
suttieiently no bubbles appear, it is a proof that 
the apparitus has become defective, and that it is 
needless to continue the operation. In fact, the 
great nicety in distilling phosphorus lies in the 
HMnageroent of the fire, which must be ince.sMntIy 
watched, and fed by the successive introduction of 


fuel, consisting of coke with « mixture of dry wood 
and coal. 

We may infer that the process approaches its 
conclusion by the increasing slowness with which 
gas is di.-engaged under a powerful heat ; and when 
it ceases to come over, we may cease firing, taking 
care to prevent reflux of water into the retort, from 
condensation of its gaseous contents, by admitting 
nir into it through a i«||||MBd glass tube, or through 
the lute of the coppefHIl^r. 

The usual period of the operation upon the great 
scale is from 24 to 30 hours. Its tlieory is very 
obvious. The charcoal at an elevated temperature 
disoxygi’iiates the })])o.sphnric acid with the produc- 
tion of carbonic acid gas at first, and afterwards 
carbonic oxide gus, along witli sulphuretted, carbu- 
retted, and })lu>.sphuretted hydrogen, from the re- 
action of the water preseul in the charcoal upon the 
otJier ingredients. 

The phosjiliorus fills down in drops, like melted 
wax, and concretes at the bottom of the water in 
tlie receiver. It leq iires to be purified by squeezing 
in a chanioi'. le.itlK r bag, wldle immersed vyider the 
Mil face of w.irin w iter, eont. lined in an earthen pan. 
H.icdi bug miihl !)»' lirmly tii*d into u ball form, of 
the bi^e of the ti^t, and comjiressed, under the 
w’ater heated to bv a pair of flat W’oodeii 

piueers, like tho » with vvlneh or.ingeh are squeezf'd. 

The purified pbosphorius ib moulded for side into 
little eylmders, 1j> inch nig it at the bottom of a 
dtep jar hll(‘d with watir, then plunging the wider 
f'lid of a slightly tapi'niig b'lt stiaiglit gla.ss tube? 
into the w.di r, sue!. nig this up to the top of the 
glass, so as to v. nin il, in \t iiuenTsing the end in 
the Iiqui<l ]>h ) j’-nie, and sue!. mg it up to any 
deMreii height. 

The tube beiii:^ now 'iod al bottom by the appli- 
cation of the pi. 'lit of (Ik- hit mle.v, may bo taken 
from the mouth and tr.iid .led mlo a pan of cold 
watir to eongi.d tin pbospiioi u.s ; whii'h then will 
commonly fall out of itsili, if the tube be nicely 
tapered, or may at any r.iti' be pushed out with a 
.stiff wire. Were the gla-s tiibi* not duly warmed 
before sucking up tlu‘ jihospliorus, tin's would be apt 
to congeal at tJie sides, htdoM the middle he filled, 
and thus form iiolluw cyi.ndtu s, veiy trouble-somc 
and evni iJ.nigeroiis to the iii ikcis of phuspliorie 
match-bollh s. 3’lie uioiiJdt'd stick w of phosphorus 
are finally to be cut with seissui^ un b r wafer to the 
requi.sife lengths, an-l put up ni jdn ds of a proper 
si/e ; whieh siiouid be filled up with watir, chwed 
with ground bfwjtpc'i , iiii'l ki pf iii a dirk place. 
For ciirn.ige to a distance, e n !i phiil ^llould be 
WT«pp<d 111 pajiet, and fitted into a t»n-jd«Le ease. 


PFRIFICATION OF WATPIR ON SEA 
\OYAGES. 

When long kept in wooden casks, water undergof?^ 
a kind of putrefaction, contracts a disagreeable siu- 
phiircous smell, and becomes undrinkable. The 
influence of the external air is by no means neces- 
sary to this eliange, for it happen.^ in dose vessels 
even more readily than when freely exposed to the 
atmospherical oxygen. The origin of this impurity 
lies in the nniinai and vegetable juices, whieh the 
water ongin.dly contained in the source from which 
it was draw'n, or from the cask, or insects, &c. 
l*hese matterb easily occasion, with a sufticient 
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warmth, fermentation in the stagnant water, and 
thereby cause the evolution of offensive gases. It 
would appear that the gypsum of hard waters is 
decomposed, and gives up its sulphur, which aggra- 
vates the disagreeable odour ; for selenitic waters 
are more apt to take this putrid taint, than those 
which contain merely carbonate of lime. 

As the corrupted water hag become unfit for use 
merely in consequence ofji||| admixture of these 
foreign matters, for water iMRmlf is not liable to 
corruption, so it may be purified again by their 
separation. This purification may be accomplished 
most easily by passing the water through charcoal 
powder, or through the powder of rightly calcined 
bone-black. The carbon takes away not only the 
finely diffused corrupt particles, but also the gaseous 
impurities. By adding to the water a very little 
sulphuric acid, about 30 drops to 4 pounds, Lowitz 
says that two-thirds of the charcoal may be saved. 
Undoubtedly the sulphuric acid arts here, as in 
other similar cases, by the coagulation and separa- 
tion of the albuminous matters, combining with 
them, arfJ rendering them more apt to be seized by 
the charcoal. A more effectual agent for the 
purification of foul water is to be found in alum. A 
dram of pounded alum should be dissolved with 
agitation in a gallon of water, and then left to 
operate quietly for 24 hours. A sediment tails to 
the bottom, while the wnitT becomes clear above, 
and may he poured off. The alum combines here 
with the substances dissolved in the water, as it 
does with the stuffs in the dyeing copper, lii order 
to decompose any alum whi( h may remain in solu- 
tion, the equivalent quantity of crystals of carbonate 
of soda may be added to it. 

The red sulphate of iron acts in the same way as 
alum. A few drops of its solution are sufficient to 
purge a pound of foul water. The foreign matters 
dissolved in the water, which occasion putrefaction, 
become insoluble, in consequence of ovidizement, 
like vegetable extractive, and are precipitated. On 
this account, also, fbul water may be purified, by 
driving atmospheric air through it with bellows, or 
by agitating it in contact with fresh air, so that all 
its particles are exposed to oxygen. Thus we can 
explain the influence of streams and winds, in 
counteracting the corruption of water exposed to 
them. Chlorine acts still more enei^etically than 
the air in purifying water. A little aqueous chlorine 
added to foul water, or the transmission of a little 
gaseous chlorine through it, cleanses it immediately. 

Water-casks ought to be charred inside, whereby 
no fermentable stuff will be extracted from tlie 
wood. British ships, however are now commonly 
provided with iron tanks for holding their water in 
long voyages. 


ILLUSTRATIONS OF BOTANY. 
(Resumed from page 133 J 

Class XIV. — Didynamia. Two orders. 



StaiDons two long and one short. 



A totally different guide to classification is now 
opened. The number of the stamens is not alone 
to be regarded, reference must also be made to their 
comparative length. Quite different also it the 
character of the plant. Their fiowers are mostly 
small, and crowded together in whorls — at least in 
the first order, which contains the Mints, Lavender^ 
Hyssop, Thyme, Horehound, Dead Nettle, and very 
numerous others, of a similar kind — all aromatic, 
carminative, and harmless. 

Not so with the plants of the second order — 
some of them are highly poisonous, for example, 
the Fox-glove. This flower shows that the class is 
not without at least one beautiful plant. Nor is this 
alone, for the Snap-dragon, the Toad Flax, the 
beautiful Gloxinias, the Bignonias or Trumpet 
Flowers, the Acanthus, (hallowed by ercbitectare,) 
and the Musk plant, a species of Mimulns, must 
not be forgotten — the plants of this class have 
square hollow stems, lipped corollee, mostly five-cleft 
calyces, in the first order, opposite leaves ; and 
generally bear pink, purple, or white colored 
fiowers. 

Class XV. — Tetradynamia. Two orders. 



Stamens four long and four short. 



A class even more natural and uniform in appear- 
ance than the last. The plants are immediately 
known by the cruciform or cross-shaped position of 
their four petals. They are for the most part small 
herbs, with alternate leaves and scentless flowers, 
mostly of a yellow, pink, or white color, rarely 
blue. Familiar examples of Tetradynamia are seei) 
in the Wall-flower, the Stock, and the Rocket, 
which are almost the only fragrant plants belonging* 
to the class. Other examples may be found in the 
Cabbage, the Turnip, the Horse Radish, the Water 
Cress, the Candy Tuft, the Virginian Stock, the 
well-known spring salads, Mustard and Cress, and 
the delicate edible, the Sea Kale. 

Class XVI. — Monodblphia. Seven orders. 

/ 

1 

Stamens united together Into one bundle 

A small class, rendered highly interesting on aif* 
count of the favorite plants it contains. 
Tamarind tree is among them, and one of the 
beautiful description. Its leaves are pinnate, alM 
of a fine green, the calyx and corolla yellow 
the pods hairy and brown, the whole tree noble lauj 
size, and widely spreading out its numerous brancfafii,. 
The Stork’s-bill, (commonly called Geraniui^,) 
consisting of some hundred species, the Passion 
flowers, than which the vegetable kingdom does not 
produce more elegant plants. The Tiger flower is 
no less elegant. Alas ! that it should be so sheet* 
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lived, blossoming and dying within a few hours. 
The extensive family of the Mallows is another 
beautiful genus, so are the Hibiscus, the Lavatera, 
and the Holly-hock. We must not forget also that 
the Cotton tree, and the Camellia, among the species 
of which are those shrubs which produce the black 
and green tea, are of the class Monodelphia, and 
like all others belonging to it are wholesome in 
properties. 

JVo^e.*— Tamarinds may be easily grown in a 
room : it being only necessary brat to raise them in 
a hot-bed. The seeds as found in the preserved 
fruit, if not too old, will readily germinate, and if 
pott^ and brought into an apartment will live 
through the summer, and not only be elegant plants, 
but such as will be seen to close tlieir petals every 
night, and unfold them in the morning — illustrating 
in an obvious manner the sleep of plants. 

Class XVII. — Diadelphia. Four orders. 





SUniens unitoii ini'i two bundles 

The plants here placed, no less than in so.neelasses 
already mentioned, contain outward marks by which 
they may be generally known, namely, their butter- 
fly-shaped flowers, and long pods of seed. Tliere 
are a very great nuniner of this character, not merely 
distributed over the temperate and tropical regions, 
but found here either wild or cultivated. Very 
many of them are thin, delicate, climbing weeds, as 
the Tare and the Vetch ; others are thickly flowering 
and beautiful trees and shrubs, witness the Ai aeia, 
the Laburnum, the Ebony tree, the Coronilla, the 
Furse, and the Broom. Smaller plants are also 
common : we all patronize the Sweet Pea, the 
Lupin, the Kidney, the Scarlet, and the Broad Bean, 
the Milkwort, and the Milkveteb. The valuable 
agricultural plants — the Saintfoin, the Lucerne, and 
the Clover. Our islands alone produce no less than 
80 native species of this class, wliile there have been 
introduced into cultivation as many as a thousand. 

Class XVIII. — PoLYADELPiiiA. Tw'o ordcrs. 



Stamens in several bundles. j 

y I 

An exceedingly small class of showy and uneful * 
plants. Headed in the first order by the Chocolate 
tree. Those splendid green-house plants, the 
various Melaleucas, commence the second order, 
shortly followed by the genus Citrus — different 
species of which are so esteemed, as the Orange, 
Lemon, Lime, Citron, and Shaddock. The native 
Polyadelphous plants are confined to the genus Hy- 
pericum or St. John’s- wort, a showy, yellow, in- 
teresting family of plants. 


m 


Class XIX.— Symobmbsia. Five orders. 

Stamens united together by their anttu'rs. 

ff^. u 

This is a perfectly natural arrangement of pkats, 
which are totally diflferent in character from all 
others. Their flowers, (such we should call them, 
if applied to other plants,) are in reality bunches of 
flowers all upon one receptacle, tlierefore called 
compound flowers. The Daisy and the Dandelien 
are well-remembered instances. The gardens owe 
much of their beauty, particulai'ly in the autumn, 
to plants of this description. Were the splendid 
Dahlia, (pronounced Dal-ia, not Da-lea,) the only 
plant, it would redeem the class from neglect} 
but this is not all, an infinite multitude^f plants, 
mostly well-known and some of them of sur- 
passing beauty, attract our attention before passing 
onward. Among them are the Lettuce, the 
Hawk weed, the Succory, the Burdock, and the 
Tlubtic, the Artichoke, the Cacalia, the Lavender 
Cotton, the Tansy, Wormwood, Everlasting 
flowers of various kinds, the Colt’ s-foot- Groundsel, 
the great family of the Aster or Starwort, 
Michaelmas Daisy, the Golden Rod, Cineraria, 
inula, the dirtcriiit Mangolds, the Zinnia, the 
Chrysanthennim, Feverfew, Chamomile, Yarrow, 
the Sunflower, the Hudbeckia, the Coreopsis, and 
the Corn Cockle Almost all these plants are bitter, 
and none of tiiem )>oibonous. 

The numerous genera are distinguished from each 
other chiefly from the differences observable in the 
receptacle, the calyx, or involucre, and the seeds, 
according as they may be bare, or crowned with a 
pappus. 

(To he continued.) 


ASSAYING OF METALLIC’ ORES. 

(Hemmed from page 144, and concluded.) 

Cobalt Ores . — Free them as much as possible 
from earthy matters tiy well washing, and from 
sulphur and arsemi* hy roasting. The ore thus 
preparrd is to be mixed with three parts of black 
flux, and a little decrepitated sea-salt : put the 
mixture in a lined crucible, cover it, and place it in 
a forge-fire, or in a hot furnace, for this ore is very 
diflirult of fusion. 

When well fused, a metallic regulus will be found 
at the bottom, covered with a scoria of a deep blue 
color : as almost all cobalt ores contain bismuth, 
this is reduced by the same operation as the regulus 
of cobalt ; but a.s they are incapable of chemically 
uniting together, they are always found distinct from 
each other in the crucible. The regulus of bismuth 
having a greater spe<‘ific gravity, is always at the 
bottom, and may be separated by a blow with a 
hammer. 

In the Humid Way. — Mane a solution of the ore 
in nitrous acid, or aqua- regia, and evaporate to 
dryness; the residuum, treated with the acetous 
acid will yield to it the cobaltic part ; the arsenic 
should be first precipitated by the addition of water. 
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Mereurtal Ores, — ^The calciform ores of mereury 
are easily reduced without any addition. A quintal 
of the ore is put into a retort^ and a receiver luted 
on, containing some water ; the retort is placed in 
a sand-bath, and a sufficient degree of heat given 
it, to force over the mercury which is condensed in 
the water of the receiver. 

Sulphurated Mercurial Ores, — The sulphureous 
ores are assayed by distillaticj^in the manner above, 
only these ores require an clean iron- 

hlings to be mixed with them, to disengage the 
sulphur, while the heat volatilizes the mercury, and 
forces it into the receiver. These ores should 
likewise be tried for cinnabar, to know whether it 
will answer the purpose of extracting it from them : 
for this a determinate quantity of the ore is finely 
powdered and put into a glass vessel, which is ex- 
posed to gentle heat at first, and gradually increased 
till nothing more is sublimed. By the quantity thus 
acquired a judgment may be formed whether the 
process will answer. Sometimes this cinnabar is 
not of so lively a color as that whicli is used in 
trade ; inrlhis case it may he refined liy a second 
sublimation, and if it be still of too dark a color, it 
may be brightened by the addition of a quanlity of 
mercury, and subliming it again. 

Humid Assay of Cinnabar . — The stony matrix 
ahoiiid be dissolved in nitrous acid, and the 
cinnabar, being disengaged, should be boiled in 8 or 
10 times its weight of aqua- regia, composed of 3 
parts nitrous and 1 of muriatic acid. The mercury 
may be precipitated in its running form by zinc. 

Silver Ore#.— Take th-i assay quantity of the ore 
finely powdered, and roast it well in a proper degree 
of heat, frequently stirring it with an iron rod ; 
tlien add to it about double the quantity of granula- 
ted lead, put it into a covered crucibU*, and place it 
in a furnace ; raise the fire gently at first, and 
continue to increase it gradually, till the metal 
begins to work ; if it .should a])jM'ar too thick, make 
it thinner by the addition of a little more lead ; if 
the metal shoxild boil too rapidly, the file should be 
diminished. The .surface; will lie covered by degrees 
with a nm.ss of scoria, nt which time tlie metal 
should be carefully ^ri^rcd with an iron hook heated, 
especially towards the border, lest any of the ore 
should remain undissolved ; and if what is adherent 
to the hook when raired from tlit, <Tucible, melts 
quickly again, and the t\trcmity of the hook, after 
it is grown cold, is (’overed with a thin, shining, 
smooth crust, the .scorilication is perfect ; but, on 
the contrary, if while stirring it, any considerable 
clamminess is perceived in the scoria, and when it 
adheres to the hook, though red hot, und appears 
unequally tinged, and seems dusty or rough, with 
grains interspersed here and there, the scorilication 
is incomplete ; in coni-cfjucnce of which the fire 
should be increased a little, and wliat adheres to 
the hook should be gently beaten off, and returned 
wdth a small ladle into the crucible again. When 
acorification is perfect, the im tal should be poured 
into a cone, previously rubbed with a little tallow, 
and when it becomes coltl, the scoria may be separa- 
ted by a few strokes of a liuiiimtr. The button is 
the produce of the assay. 

By CupellatioH . — Take the a.ssay quantity of ore, 
roast and grind it w ith an equal portion of litbaige, 
divide it into 2 or 3 parts, and wrap each up in a 
email piece of paper; pat a <;upel previously 
seasoned under a muffle, with about G times the 
quantity of lead a{>on it. When the lead b^ins to 
work, carefully put one of the papers upon it, and 


after this is absorbed, put on a second, and so on till 
the whole quantity is introduced ; then raise the hre, 
and as the scoria is formed, it will be taken up by 
the cupel, and at last the silver will remain alone. 
This will be the produce of the assay, unless the 
lead contains a small portion of silver, wLicli may 
be discovered by putting an equal quantity of the 
same lead on another cupel, and working it off at 
the same time ; if any silver be produced dt must l*c 
deducted from the assay. This is called the w'itnc«,s. 

In the Humid Way, — Boil vitreous silver ore in 
dilute nitrous acid, using about 25 times its weigiit, 
until the sulphur is quite exhausted. Tlie silver 
may be precipitated from the solution by marine 
acid, or common salt ; 100 grains of this precipitate 
contain 75 of real silver ; if it contain any gold it 
will remain undissolved. Fixed alkalies precipitate 
the earthy matters, and the Prussian alk.'ili will 
show if any other metal be contained in the solution. 

To Assay the value of Silver. — The general 
method of examining the purity of silver i.s by 
1 mixing it with a quantity of lead proportionate to 
the supposed portion of alloy ; by testing this 
mixture, and afterwards weighing the remaining 
button of silver. This is the same process as 
refining silver by cupeliation. 

It is supposed that the mass of silver to be 
examined, consists of 12 equal parts, called penny- 
weights ; so that if an ingot weighs an ounce, each 
of the parts will be l-12th of an ounce, lienee, 
if the mass of silver be j)ure, it is called silver of 
12 penny-weights; if it contain l-12th of its 
weight of alloy, it is called silver of 11 penny- 
weiglits : if 2'12th8 of its weight be alloy, it is 
called silver of 10 penny-weights, which parts of 
silver are called 5 penny-weights. It must be 
observed here, that assayers give the name penny- 
weight, to a weight equal to 24 real grains, which 
must not be confounded with their ideal weights. 
The assayers' grains are called fine grains. An 
ingot of fine silver, or silver of 12-penny- weights 
contains then, 288 fine grains ; if this ingot contain, 
l-28Hth of alloy, it is said to be silver of 11 penny- 
weights and 23 grains ; if it contain 4-288th8 of 
alloy, it is said to be 11 penny-weights, 20 grains, 
&c. Now a certain real weight must oe taken to 
represent the assay weights : for instance, 3G grains 
represent 12 fine penny-weights ; this is subdivided 
^into a sufiicient number of other smaller weights, 
which also represent fractions of fine penny-weights 
and gi-tiins. Thus, 18 real grains represent G fine 
penny - weights ; 3 real grains represent 1 fine 

penny-weight, or 24 grains; a rt'al grain and a 
half represents 12 fine grains; l-32nd of a real 
grain represents a quarter of a fine grain, which is 
only 1- 752nd part of a mass ot 12 penny -weights. 

jbouble Assay of Silver. — It is customary to 
make a double assay. The silver for the assay 
should be taken from opposite sides of the ingot, 
and tried on a touch-stone. Assayers know pretty 
nearly the value of silver merely by the look of the 
ingot, and still better by the test of the touch-stone. 
The quantity of lead to be added is regulated by 
the portion of alloy. 

The cupel must be heated red hot for half an 
hour before any metal is put upon it, by which all 
moisture is expelled. Allien the cupel is almost 
white by heat, lead is put into it, and tiie fire 
increased till tilie lead becomes red hot, smoking, 
and agitated by a motion of all its parts, called its 
circulation. Then the silvei is to be put on the 
cupel, and the tire continued till the silve*’ has 




MAGAZINE OF SCIENCE. 


167 


tmtered the lead ; and when the mass circulates well, 
the heat Aust be diminished by closing more or 
less the door of the assay furnace. The heat should 
be regulated, that the metal on its surface may 
appear convex and ardent, while the cupel is less 
red ; that the smfoke shall rise to the roof of the 
muMe ; that undulations shall be made in all direc- 
tions ; and that the middle of the metal shall appear 
smooth, with a small circle of litharge, which is 
continually imbibed by the cupel, lly this treatment 
the lead and alloy will entirely be absorbed by the 
cupel, and the silver become bright and shining, | 
wheh it is said to lighten ; after which, if the 
operation has been well performed, the silver will 
be covered with raiiibow colors, which quickly 
undulate and cross each other, and then the bottom 
becomes fixed and solid. 

The diminution of weight shows the quantity of 
alloy. As all lead contains a small portion of silver, 
an equal weight with that used in the assay is tested 
oft', and the product deducted from the assay weight. 
This [Mirtion is called the witne.ss. 

To Aitsay Plated Metals. — Take a determinate 
quantity of the plated metal ; put it into an earthen 
vessel, with a sufficient quantity of the above men- 
struum, and place it in a gentle heat. When the 
silver is stripped, it must be eolleeted with eonmuni 
.salt; the calx must be tested %Mth lead, nn<l the 
estimate made according to the product of silver. 

Ores and Mart Its contaiiibir/ Gold. — No. 1 . — Thai 
which is now most generally used is by am/ilguin i- I 
tion, the profier quantity is taken and reduced to a I 
powder; about 1-1 0(h of its weight of pure quick- | 
silver is added ; and the wliolc triturated in aii " ou j 
mortar. The attraction sub.sisliiig between the gol 
and quicksilver, quickly unite.s Iht'tu iii the form of 
an amalgam, whieh is pressed through chamois 
leather ; the gold is easily separated from this | 
amalgam, by exposure to a proper tlegrcc of heat, 
which evaporates the quicksilver, and leaves the 
gold. This evaporation should be made with luted 
vessels. 

This is the foundation of all the operations by 
which gold is obtained from the rich mines of Peru, 
in Spanish America. 

No. 2. — Take a quantity of the gold-sand, and 
heat it red-hot, quench it in water ; repeat thi.s two 
or three times, and the color of the sand will btcoine 
a reddish brown. Then mix it with twice its weight 
of litharge, and revive the litharge into lead, by 
adding a small portion of charcoal-dust, and ex- 
posing it to a proper degree of heat ; when the lead 
revives, it sejiarates the gold from the sand ; and 
the freeing of the gold from the lead must be 
afterw'ards performed by cufiellation. 

No. 3. — Bergman assayed metallic ores con- 
taining gold by mixing 2 parts of the ore, well 
pounded and washed, with I 4 of litharge, and 3 of 
gloss ; covering the whole with common salt, and 
melting it in a smith’s forge, in a covered crucible ; 
he then opened the crucible, put a nail into it, and 
continued to do so, till the iron was no longer 
attacked. The lead was thus precipitated which 
contained the gold, and was afterwards separated by 
cupellation. 

Humid Assay qf Gold mixed v'Hh Martial 
Pyrites. — Dissolve the ore in twelve times its 
weight of dilute nitrons acid, gradually added ; 
f ace it in a proper degree of heat ; this takes up 
ti e solable parts, and leaves the gold untouched, 
with the insoluble matrix, from which it may be 
separated by aqua regia. The gold may be again 


separated from the aqua regia by pouring ether upon 
it ; the ether takes up the gold, and by being burnt 
off leaves it in its metallic state. The sol tion may 
contain iron, copper, manganese, calcareous earth, 
or argil ; if it be evaporated to dryness, and re- 
siduum heated to rednes.s for half an hour, volatile 
alkali will extract the copper; dephlogisticated 
nitrous acid, the earths ; the acetous acid, the 
manganese ; and the marine acid, the calx of iron, 
the sulphur floats on l^e first solution, from which 
it .should be separated by filtration. 


CHEMICAL TESTS. 

Yksis are substances which detect the presence of 
other substances in cumbinatiou with any solvent, 
or known compound body. Their action depends 
on the aflinity existing between the substance added, 
and any component part of the body under trial ; 
whcrt'by a new eornpouiid body is formed, differing 
essentially both from Uie test and the bodn acted ou. 

Test for Alkalies. — If a few drops of tincture of 
turmeric are poured into any alkaline solution (of 
pota.'-s, soda, or ammonia,) the beautifiil yellow 
color of the tiueture will be converted to a 4 lecp 
I brown. As a more coiiveuienl test, a piece of paper, 
renen, or cotton stained by tincture of turmeric (mid 
kept dry for experiment) may be dipped in a solution 
of either soda, potass, or ammonia ; on withdrawing 
the test paper, the jiart immersed will be brown 
instead of yellow. 

Lihnus Payer a Test for Acids. paper is 
prepared in th<* hnme way as the turmeric j>aper, only 
that in this ease, tincture of litmus is used. It is 
an excellent test for the presence of all the acids 
I except the ]>russic. By these, its fine blue color is 
invariably converted to deep red. 

Test for Carbonic Acid. — Dissolve some car- 
bo inte of potass in water, and dip a piece of litnius 
pap r in the solution ; it will assume a dark blue 
rol<» . If it be now withdrawn and held over the 
vessel, at the same time that sulphuric acid is 
dropped into it ; the wetted part of the paper will 
be converted from blue to red. This change arises 
from the di'-engugi inent of the carbonic, by the 
salphuric acid, which seizing upon the potass, 
driv<*s the carbonic acid off with effervescence. 

Proof that Potassium is the Base of Potass ^ and 
Sodium of Soda. — Dij) a half sheet of tumeric 
paper in a basin of distilled water, and shake off 
the BiiperfluouH drops : spread it on a shallow plate 
and drop on it a large globule of potassium, or 
sodium. Either of these will immediately com- 
mence a rapid motion in all directions on the paper, 
staining it of a dark brown color, in lines, as it 
moves along. Here the potassium or sodium having 
a great aftnity for oxygen, com bines with it 
wherever it is to be found in a weaker state of 
affinity for any other substance than fur itself. In 
this case, the distilled water is decomposed, and its 
oxygen set free : the oxygen combining with the 
metal. The brown color of the stains on the paper, 
U owing to the action of a new formed substance 
on the vegetable coloring matter of the turmeric. 
Tilts new substance is the oxide of potassium, or 
sodium ; or as they are usually called, potass or 
soda. Therefore potass or soda being alkalies have 
, the characteristic effect of alkalies on this coloring 
matter. 
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JW yiir Dissolve a drachm of starch 

In half a pint of water ; add about five grains of 
iodine in anoUier half pint : on mixing the solu- 
tions, a beantifol blue color will pervade &e mixture, 
and in a short time a precipitate of the same color 
will take place ; is iodine of starch. The 

blue color is indicative of saturation ; but if the 
starch prevails, it will have a violet hue, and if the 
iodine k in excess, the color ^viU incline to black. 
If in any liquid containing iOiSHne be combined with 
another substance (besideB water) it must be first 
set free, by adding to the liquid a few drops of 
sulphuric acid ; and then pouring in the solution of 
starch. In this way a half millionth part of iodine 
may be discovered in any liquid. 

Su^kwHC Acid and BaryteSt Testa for each 
other, — Make a solution of twenty grains of muriate 
of barytes in more than half a wine-glass of pure 
water : dip the point of a straw into a phial con- 
taining sulphuric acid and immerse it in the wine, 
glass. The whole liquid will become white like 
milk, this, precipitate will soon fall to the bottom, 
being heavy and very insoluble. Here the sul- 
phuric acid suddenly ebizes upon the barytes ; 
ibriipng sulphate of barytes: at the same time 
driving off the muriatic acid. The vapour of the 
latter may be identified by holding the nose over 
the glass at the instant of decomposition. This 
experiment may be reversed by adding some of the 
solution of muriate of barytes to a glass of very 
diluted sulphuric acid. 

Tests for Lime. — Into any transparent liquid 
suspected to contain lime, pour a few drops of a 
solution of fiuate of ammonia : a plentiful white 
precipitate of fiuate of lime (Derbyshire Spar) 
will fall down in the liquid. 

Pour into a solution of lime in any acid (muriatic 
for example,) some* of the solution of oxalate of 
ammonia ; an immediate precipitation will take 
place of an insoluble salt : the oxalate of lime ; 
muriate of ammonia will be held in solution. It 
is more proper and convenient to use the oxalic 
acid in combination with ammonia, as this alkali 
serves to saturate the acid which has been just 
disengaged from the lime : otherwise this acid, if 
in excess, w»ill redissolve the lime. Oxalate of 
jpotass also is an excellent test for lime. 

Test for Sulphate of Lead in Sulphuric Acid . — 
As sulphuric acid, in (he large way^ is made by 
combustion of sulphur witli nitrate of potass in 
leaden chambers, the superficial parts of the lead 
aie often dissolved In it ; thus forming sulphate of 
lead, small portions of which are held in solution 
by the acid, when sold in the shojis. To detect 
this adulteration, pour a drachm of the acid into a 
tumbler of distilled water ; if a white precipitate 
falls down, it is a proof of the presence of lead. 
The affinity of water for sulphuric acid is the cause 
of this precipitation. 

Test for Sulphate of Lime in Water. — Although 
sulphate of lime is so- insoluble a salt, that an ounce 
of cold water will hardly dissolve one grain of it, 
still it is surprising, what quantities of it are held in 
solution in great bodies of water. To discover this 
salt, add to a tumbler of Thames, or New River 
water, a drachm of the solution of carbonate of' 
potass. An abundant precipitate of carbonate of 
lime will instantly take place. Here there is an 
instance of double decomposition : the carbonic 
acid combining with the lime, and the sulphuric 


acid qmtting the lime for the potass. Hie oarbo- 
nate of lime being very insoluble is precipitated; 
and the sulphate of potass being soluble in water, 
remains in the clear liquid. In andysing mineral 
waters, carbonate of potass is an excellent test, on 
account of this property of rendering them milky, 
if they contain sulphate of lime. 

General Test for the Metallic Salts.-^xAo any 
solution where a metal is suspected to exist in com- 
bination, pour a few drops of prussiate of potass : 
stir the mixture. If a precipitate falls down, it is a 
proof of the presence of some metal, as this salt 
has not the power of precipitating salts, of which 
the earths form component parts. The color and 
quantity of the precipitate will serve with the 
assistance of future tests, to demonstrate the name 
and nature of the metal. 


MISCELLANIES. 

New Method of Taking a jPac-aimfYc.— Paste a 
piece of white paper on the inside bottom of a 
porcelain plate ; write upon this paper with com- 
mon ink, and before it is dry sprinlde upon it very 
fine powder of gum-arabic, which will afford a slight 
relief. When the ink is dry, brush off the super- 
fiuous gum, and pour into the plate a melted 
compound of 8 parts bismuth, 7 of lead, and 3 of 
till ; which is fusible at the boiling temperature of 
water. Cool it rapidly, to prevent crystallization. 
A counter-impression of the writing is thus obtained ; 
and by dissolving off the gum in tepid water the 
plate presents characters, which viewed by a lens 
are very legible and beautiful. From this plate, by 
means of common printing ink, true fac-similes of 
the original writing may be produced. Writing 
already dry may be copied in the same way, by 
going over the letters with a pen dipped in a very 
weak solution of gum — then sprinkling it with the 
powder, and proceeding as before. The only re- 
quisite precaution in this metallo -graphic operation 
is, thdt the metallic plate must be of an even thick- 
ness, and that the surface on which the characters 
are traced must be perfectly smooth. 

Preservation of Walls from Dampness . — A com- 
position of one part wax, and three parts of oil, 
previously boiled, with a tenth of its weight of 
litharge, spread over a wall in a melted state, is a 
durable and effectual preservative from injury by 
dampness. When this coating is to be spread upon 
stone, or other porous matter, it should be heated 
once or twice previously, which may be accomplished 
by the partial application of a portable furnace. 
The composition is then more effectually absorbed. 
Surfaces of plaster or gypsum, such as walls, busts, 
reliefs, &c., may in the same manner be preserved 
from injury. If the cost of wax is an object of 
importance, resin may be used as a substitute. One 
part of drying oil, and two or three parts of rosin, 
form a suitable composition. They may be melted 
together in an iron or earthen vessel, taking care to 
manage the heat so as to prevent boiling over. 
Statues of plaster may be safely exposed to the 
weather, if well covered with this cement, and if 
the latter be mixed or comf^unded with metallic 
soap, various colors may be given to the statue, so 
as to make it resemble marble and other durable 
materials. 


PriiitAii by D. Fkahcii, 6, White Horse Lane, Mile End. — Published by W. Drittain. 11, Paternoster Row. 
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COUNT VAL MARINO’S PATENT FOR 
MAKING GAS FROM TAR, &c. 

My invention relates, first, to a mode of manufac* 
turmg gas for the purpose of light, from coal and 
other tar and oils, and other fatty matters, together 
with water ; and, 

Secondly, my invention relates to an improved 
arrangement or construction of apparatus or burner 
for consuming gas for the purpose of light. And, in 
order to give the best information in my power, I 
will describe the apparatus used and the process 
pursued by me in carrying out my invention. And 
1 would first remark, that it is well known that in 
converting tar, oils, and other fatty matters into gas 
for the purposes of light, owing to the excess of 
carbon it contains, and the consequent want of hy- 
drogen and oxygen in converting such matters into 
gas for the purpose of light, much of the carbon 
contained therein cannot be beneficially employed ; 
but it is in fact lost in the process of decomposition, 
owing to the want of a sufficient dose of hydrogen 
and oxygen in order to convert the whole of the 
carbon into carburetted hydrogen. And in order to 
make up for such deficiency of hydrogen and oxy- 
gen, requisite for fully saturating the carbon con- 
tained in the tar, or in any particular oil or fatty 
matter, recourse has been had to the decomposition 
of water, in order to supply such deficiency of hy- 
drogen and oxygen ; but up to the present time 
such processes have not^ I believe, been successful, 
owing to the nature of the process pursued and the 
apparatus employed. 

Now the first part of my invention has for its 
object a mode of decomposing tar, oils, and other 
fatty matters, and also water, whereby 1 am enabled 
to obtain a more complete combination of the gases 
evolved, and consequently a more beneficial result 
than heretofore has been accomplished. And such 
is the nature of the apparatus and process, that the 
tar, oil, or fatty matter employed is fully decomposed 
by being exposed to highly heated surfaces of coke 
or charcoal, and the water is also fully decomposed 
in suitable vessels or vessel, and acted on by highly 
heated coke or charcoal or surfaces. The gas pro- 
ducts of the water are, when fully effected, brought 
into a highly heated retort, or such like vessel, filled 
with coke or charcoal, wherein the decomposing of 
the tar, oils, or fatty matters are going on, and by 
this process, such is the chemical action and re- 
action of the gases that the carbon contained in the 
tar, oils, or fatty matters used, becomes fully satu- 
rated, and thus may be obtained the whole, or very 
nearly the whole of the carbon, in the state of car- 
buretted hydrogen gas. It is well known that 
different tars, oils, and other fatty matters evolve, 
when decomposed, different relative quantities of 
carbon, hydrogen, and oxygen, consequently require 
the decomposition of more or less water to make 
up the deficiency, by supplying hydrogen and oxy- 
gen sufficient to saturate the excess of carbon, in 
order, under the most favorable circumstances, to 
produce carburetted hydrogen gas for the purposes 
of light. Care must therefore be observed in 
making carburetted hydrogen gas from tar, or from 
particular oils, or from other fatty matters, to ascer- 
tain how much water the same will require to have 
decomposed. But as an analysts of all, or almost 
all of such matters is to be found in most modern 
chemical works, it will not be necessary to enter 
more at large into this subject, farther than to re- 
mark. that 1 atom of carburetted hydrogen con- 


sists of 2 atoms of carbon, and 2 atoms of 
hydrogen ; 1 atom of oxide of carbon, consists 
of 2 atoms of carbon and 1 atom of oxygen ; and 
as water, when decomposed, produces 12 per cent, 
of hydrogen, and the rest oxygen, it follows, that 
having ascertained the quantity of carbon, hydro- 
gen, and oxygen contained in the particular matter 
about to be employed in the manufacture of gas, 
the quantity of water required to be decomposed to 
make up the deficiency of hydrogen and oxygen will 
be immediately known. And I would further re- 
mark, that in order to fully and most beneficially 
perform my invention, it is of importance that the 
retorts or apparatus employed, should be kept at 
an uniform heat, that is, at a bright white-red heat. 

Description qf the Drawing, — The drawing. 
Fig. 1, represents the section of three vertical re- 
torts, suitably arranged for peiforming my invention ; 
and the furnace is suitably constructed for conve- 
niently heating and maintaining the same at an uni- 
form temperature ; A, B, and C, being the three 
retorts, one for decomposing the tar or oil, or other 
fatty matter employed, another for decomposing the 
water, and a tliird for continuing the products of 
the water. It is not however material which of the 
retorts are used for the separate duties, they being 
all similar. In the arrangement shown, A is the 
retort in which the water is decomposed ; B the 
retort in which the tar or oil, or other fatty matter 
is decomposed ; and C is the retort into which the 
gases evolved in the retort A enter, and are further 
decomposed, the object being fully to decompose 
the water before the products thereof come into the 
retort B, to combine with the products of the other 
retort. D is a vessel containing tar or oil, or other 
fatty matter ; and E is a vessel containing water, 
under which are 2 syphon pipes, which enter into 
the upper parts of the retorts A and B ; and thei e 
are cocks on the vessels, D and E, to regulate the 
supply. The nature of the retorts, which are ot 
cast iron, is clearly shown in the drawing, each 
retort having a projecting or descending tube G, 
connected at the lower end thereof, within which the 
gratings, which are similar to fire-bars, can be 
raised and lowered, and the coke or charcoal in the 
retorts rests on these gratings, which allow of the 
passage of any small ashes or dust of the coke. 

The pipes. Fig. S, connect the retorts, A and B, 
and B and C, as is clearly shown in the drawing ; 
and in using this apparatus the three retorts are 
filled from above, with coke or charcoal, and 
then the ends of the retorts are to be closed, 
and all things arranged, as shown in the drawing. 

I would here remark, that although I prefer 
that the retort, C, should contain charcoal or 
coke, this is not absolutely necessary, and it should 
be understood, that I prefer the use of coke in 
consequence of its cheapness, and the retorts are 
charged with fresh coke every 24 hours ; and I have 
found that I am tliereby enabled to retain the tem- 
perature required more readily, the retorts being at 
a good red- white heat, the tar or oil, or fatty matter, 
and also the water, is to be permitted *^0 flow, ob- 
serving that the water is allowed to drop, in pro- 
portion to the requirement of the other matter 
employed ; and as it is difficult to arrange apparatus 
to perform this operation with nicety, and as the 
syphon tubes might become more or less stopped in 
working, the simplest and the best practical means 
I am acquainted with for itgulating the aupply of 
water to the requiiw^eenti of the matter employed 
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is, to have a lighted gas burner near the retort, and 
within sight of the workman, by this means he will, 
from time to time, be enabled to observe whether 
the result of his working is according to the desired 
object, and if he observes that the flame becomes 
more colored than is proper, it will indicate that too 
little water is being supplied, and by this simple 
means, the workman having once set it right, the 
working will go on correctly, unless some impedi- 
ment is offered to the supply of the matter employed 
or the water. There is a pipe attached to the retort 
D, leading to the gasometer, for it should be under- 
stood that carburetted hydrogen gas thus manufac- 
tured will not require purifying, which is an 
important advantage appertaining to this mode of 
working. It should be stated that the matter 1 
generally employ, and according to the cost of the 
various matters above mentioned, will, I believe, be 
most advantageous, is coal-tar ; and 1 would observe 
that although I prefer the arrangement of apparatus 
herein described for the purpose of decomposing 
the matters and water employed, I do not confine 
myself thereto, provided the mode and process of 
working be retained as herein described. 

1 wiU now proceed to describe the second part 
of my invention. 

Fig. 4, shows an external view of a gas-burner 
or apparatus for consuming gas, constructed ac- 
cording to this part of my invention ; and 

Fig. 5, is a section thereof. On examining the 
drawing, it will be seen that the outer surface of 
the upper part of the burner, a, is coned, as 
indicated from a to a, in other respects it is of the 
ordinary construction; and A, is an outer cone 
which carries the gallery for the glass chimney, 
consequently the supply of air for the external 
of the flame will pass between the burner, a, and 
the cone, b ; and, owing to the upper part of the 
burner being in the form of a cone, the air will 
rush up in a direction to pass through the flame, 
and hy this means effect a more perfect combustion 
of gas supplied to such arrangement of api}aratus. 

It should be remarked, that 1 am aware that 
ordinary cylindrical burners have before been used, 
in combination with an external cone, very similar 
to b. I do not claim the using of such cone un- 
combined with a coned figure of the outer upper j 
part of the burner, as above explained. ! 

Having thus described the nature of my inven- | 
tion, and the manner of performing the same, 1 i 
would remark that what 1 claim, is, first, the mode | 
herein described of manufacturing carburetted i 
hydrogen-gas, from tar, oil, or other* fatty matters, j 
by completely decomposing the water, before the j 
products thereof are permitted to enter into that j 
portion of the. apparatus, wherein the tar, oil, or 
other fatty matter is decomposed, and causing the ! 
conjoined or combined products to pass in contact 
with heated surfaces. 

Secondly, 1 claim the method of constructing the 
apparatus for consuming gas, as herein described. 


NEW ZEALAND FLAX. 

The phormium tenax of naturalists. Its com- 
merci^ name has been acquired from the circum- 
stance of the natives of New Zealand employing it 
in the manufacture of their apparel, cordage, and aU 
those purposes for which hemp and flax are used in 
other countries. The strength of its fibres, how- 


ever, greatly exceeds those of the last-mentioned 
vegetable substances ; and, indeed, nearly ap|)roaches 
the tenacity of silk. Of this plai t there are two 
sorts, — one bearing a red flower, the other a 
yellow. The leaves of both are similar to those of 
the common aloe, but the flowers are smaller, and 
the clusters more numerous. The Zealanders 
obtain the flax from them by very simple and expe- 
ditious means. The fibres are beautifully fine, and 
white, shining like silk ; the cordage made from it 
was found by our navigators to be very much 
stronger than any thing we could produce with 
hemp. With the view of introducing the growth of 
so valuable a plant in this country, Captain Fer- 
neaux brought over some of the seeds, which were 
sown in Kew Gardens, by order of his late Majesty, 
but unfortunately failed. Subsequent *to this 
period, the culture has been very successfully pur- 
sued by our settlers in New South Wales. We are 
indebted to Mr. William Salisbury, of Brompton, 
for the discovery of this identical plant, growing 
indigenously in the south of Ireland, where it 
flourishes luxuriously.* This discovery will pro- 
bably prove, ultimately, of the utmost importance 
to Ireland, where the poor may be profitably em- 
ployed, both in the culture and subsequent manu- 
facture. Mr. Salisbury observes, that plants of 
three years old, will, on an average, yield thirty- 
six leaves, besides a very considerable increase of 
off-sets ; which leaves being cut down, at the time 
of clearing the quarters in the autumn, are found 
to spring u]) again in the following summer. 

Uespeeting the produce, the same gentleman 
states, “ Six leaves have produced me one ounce 
of fibres, when scutched p.trfectly clean and dry; 
at which, an acre of land planted with this crop, at 
three feet distance from plant to plant, will yield 
rather more tnan sixteen hundred weight per acre, 
which is a very great produce compared with that of 
hemp or flax. New Zealand flax may be scutched 
with little labour or trouble, and may be performed 
by persons in common. The leaves should be cut 
when full grown, and macerated for a few days in 
stagnant water, and then passed under a roller 
machine properly weighted ; by this process the 
fibres become .se))aratcd, and if washed in a running 
stream, will instantly become white. When the 
fibres are thus scutched clean and dry, any kind of 
friction will cause them to divide into any degree of 
fineness in the /mr/e, so far even, as to cottonize ; 
whereby it is fitted to all the purposes to which 
hemp and flax are substituted." 

This plant is, at present, under cultivation in 
several parts of England and Wales. It will grow 
in either a moist or a dry soil ; on a hill, or in a 
valley, but most luxuriously where there is an 
abundance of moisture. 

This is an error, the plant is not indigenous to Ireland. 


CAUSE OF ELECTRO-MAGNETIC 
ACTION. 

The object of the present, our first paper relative 
to the subject of electro-magnetism,, is to convey a 
brief, but comprehensive view of the scientific 
principles upon which the deflections and rotations, 
which it is the object of its experiments to exhibit, 
chiefly depend, leaving their farther illustration to 
future opportunities ; giving, however, a sufficient 
explanation of its laws to enable our readers to 
understand the reason of the effects they witness, 
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and to calculate before-hand the result of such 
machines as they may be constructing. 

It is first to be remarked, that the sun or some 
other cause, is constantly exerting such an influence 
upon the tropical regions, as to occasion a current 
of electricity to pass around the earth from east to 
west. In consequence the magnet is diverted from 
this course, and takes a direction of north and 
south. What exists in nature we can imitate arti- 
ficially, and if an electrical current be made to pass 
along a wire, it forms around that wire an electrical 
atmosphere. If a magnet be placed within this 
atmosphere, and be left free to move, it will turn 
round until it stands across the electrical current — 
the north pole being in a certain direction, according 
to the way in which the fluid traverses. If there 
be several magnets, they will also all turn their 
north poles the same way, and if there be no mag- 
nets at all, yet the conducting wire itself, will for 
the time be in the same condition — one side of it 
being north, the other side of it south. 

This will be easily understood, and lead us to con- 
sider the eflhct of two wires upon each other, when 
conveying the fluid along them. 


and consequently repel each other, and tend to 
increase the angle between them. Again, suppose 
the fluid in the wire C D be conveyed in the con- 
trary direction, (see Fig.) the effect would be the 



contrary, until the wires stand at right angles, when 
they will follow the law as before. This law may 
be applied to explain electro -magnetic rotation. 
Suppose a wire A B, and another wire, A O or A C 
8U‘.pended near it. When in the position A, with 
the fluid flowing from the centre eastward, it would 
be attracted by the wire A B, and that end of if 
which is free to move would move to the wire, until 
it gets to O, and when here a double force propels if 
foi ward, for now S is attracted by N, and N is repelled 



Let A B C D be two wires, conveying the fluid 
along them in the direction of the arrows — the 
m^nets will stand as represented, the north pole 
being above the wire in bofh instances. Now take 
away the magnets, and suppose the wires themselves 
to be influenced in like manner — the upper part of 
each wire will be north ; therefore, the parts of the 
wire nearest to each other will be in different states 
—-one south, the other north, consequently they 
will attract each other. Thus two wires conveying 
the fluid in the same direction attract each other, 
and if they convey the fluid in opjiosite directions 
they will repel each other, (see the annexed cut,) 
in which the two south poles are opposed to each 
other. 
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If the conveying wires are oblique to each other, 
they have a tendency to arrange themselves parallel 
to each other. In the annexed, it will be seen that at 



the ends the north and south will attract each other, 
having a tendency to diminish the angle between 
them. At the same time at the top and bottom thq 
<wo north poles and the two south poles are opposed, 



by N, until when it gets again to its horizontal posi- 
tion, when there is only repulsion between N and N. 
This, however, would continue to act, until the 
moveable wire reach the zenith, when attraction 
begins as at first. This, however, would require 
immense force. To assist the attractive energy 
then of the wire, w^e bend it up at each end, so as 
to be nearer to the moving wire ; and if we wish it 
to have the greatest effect we must move it in a coi) 
quite round the moving wire, and we shall then 
have an equal attraction of the one side, and re- 
pulsion on the other to move it round, and of 
course continued rotation will be the result. 



Note , — Be it observed, that this will only explain 
motion in a horizontal wire, or one suspended in , 
the magnetic meridian, but not a wire moving ver- ; 
tically. 

This may be explained as follows ; Let the ’ 
next Fig. represent a coil of wire putting in motion 
the horizontal magnet within it : it will not only in- 
fluence the wire, but if the wire were widened into a | 
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band it would attract every vertical section of that 
band. Thus, suppose a skeleton frame made of a 
number of vertical wires, the coil would attract 
every part of each wire. 



Then any part of the coil being taken, we shall 
see its action upon one particle of the wire O. 
This point O is attracted to D with a certain force 
O C, and repelled from E with the force O I. Then 
by the resolution of forces the point O will proceed 
to the opposite angle of the parallelogram made up 
of these forces, or to B. The same is the effect 
produced upon any other particle of the wire O. 
Of course diminishing in intensity as it approaches 
the centre, that being the point most distant from 
the coil. 



LOCOMOTION AND LOCOMOTIVE 
MACHINERY. 

Locomotive machines, to be moved by human 
agency, we have long desired to illustrate ; but the 
examination of all that we could procure a sight or 
de«^cription of, has shown that the task would be 
invidious and scarcely useful, such ignorance of the 
laws of mechanics do most of them exhibit. We 
have had several schemes of this kind submitted to 
us, but have declined their insertion, because we 
should have been obliged to have pointed out their 
imperfections also ; and it would have been an 
odious employment to display the faults of those 
who had wished to contribute to the utility of our 
pages, and to whom our thanks were therefore due. 
We are aware that several friends and correspon- 
dents are at work in hopes of accomplishing the 
desideratum of a manumotive carriage ; but before 
they spend their time and money, we trust they will 


consider the following facts ; first premising that m 
manumotive carriage is understoo \ to be one where- 
by a person may move himself with more rapidity, 
and less labor, than in walking, and that for a con- 
tinuance of time. 

By the action of the feet upon treadles is one way 
of accomplishing this, the body sitting down. It is 
evident that every step lengthens out one leg, to 
propel the treadle to its fullest distance, and draws 
up the other leg to begin the next step or stroke, 
and this alternately : when the knee is bent the 
muscles exert but little force, and it is only when 
the leg becomes nearly straight, that the strongest 
of them come into action at all ; were it not so this 
alternate, rapid, and powerful action, would in a 
very few minutes occasion intense fatigue in the 
legs, and might very likely snap the tendon Achil- 
les, or great muscle of the leg. 

The second method proposed rs assisting the ac- 
tion of the treadles by the weight of the body. The 
action is standing first upon one treadle, and when 
that is pressed down stepping upon the other, and 
so alternately. In this the body is lifted up a foot 
or more at each step (see the Aellopodes, vol. I.) 
This is the case in working at a tread-mill, and 
although a considerable effect is ))roduced, yet it is 
not lasting. It is well known that the utmost time 
human strength can sustain this labor efff^iently is 
ten or twelve minutes. A projector may say, that 
in twelve minutes a great space may be passed 
over; this is true, if the machine be well con- 
structed, and running upon the ice, or even on a 
smooth board, or a railroad : but it will be remem- 
bered, that the more rapid the motion the greater 
the fatigue. 

A third method is by means of a winch turned by 
the hands : this is subject to the imperfections of 
the last scheme, and a few others ; though human 
power is better applied here than by the action of 
the feet, and could the action be continued for any 
length of time, a winch might be successful ; but it 
cannot, the muscles of the arms become fatigued, as 
in the former instances. 

A fourth method has been proposed, similar to 
the action of a j)ump-handle : the fault is the same 
as before, the short duration of available power: 
and this is the sticking place of all locomotive pro- 
jectors. 

We have been often asked for our advice upon 
this matter, and give it freely: 1st. Let our friends 
avoid all wheels, joints, straps, levers, &c. that can 
by possibility be done without. Make the machine 
as light in weight as possible ; have it upon three 
wheels, the first of them a guide wheel, and let the 
motive action be that of rovnnfft and this for two 
very essential reasons : Ist. Because the action of 
rowing can be lung continued, even for hours : and 
2nd. Because in it the strength of the muscles of the 
legs, the loins, and the arms, are all called into 
exercise, without any strain upon either, while the 
weight of the body is supported by sitting. In ad- 
vising this method, it is to be remarked, that the 
strength of the arms is the greatest when pulling 
about three inches below the breast, and in nearly a 
straight line towards it ; both pulling at the same 
time, and the feet aiding their action by their pres- 
sure against a board. The stroke for the bands may 
be about two feet six inches, or three feet ; and the 
handles or bar, or whatever else they may take hold 
of, must not move in the arc of a circle, unless of a 
very laige one. We have little doubt, that upon 
this principle effective locomotive machines may be 
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construetedt which will pass with considerable speed 
on level ground ; and think that such a carriage 
would be of essential use, not merely for exercise, 
but for the conveyance of intelligence on railways 
from one post or station to another, in case of ac- 
cidenti or similar necessity. 

The following apt remarks upon locomotion in 
general are abridged from Bingelow’s Technology, 
published in Boston in 1829* He says, 

** The chief obstacles which oppose locomotion, or 
change of place, are gravity and friction, the last of 
which is, in most cases, a consequence of the first. 
Gravity confines all terrestrial bodies against the 
surface of the earth, with a force proportionate to 
the quantity of matter which composes them. Most 
kinds of mechanism, both natural and artificial, 
which assist locomotion, are arrangements for 
obviating the effects of gravity and friction. Animals 
that walk, obviate friction by substituting points of 
their bodies, instead of large surfaces, and upon 
these points they turn, as upon centres, for the 
length of each step, raising themselves wholly or 
partly fromrthe ground in successive arcs, instead 
of drawing themselves along the surface. As the 
feet move in separate lines, the body has also a lateral 
vibratory motion. A man, in walkings puts down 
one foot before the other is raised, but not in run- 
ning.* Quadrupeds, in walking, have three feet 
upon the ground for most of the time ; in trotting, 
only two. Animals which walk against gravity, as 
the common fly, the tree-toad, &c., support 
themselves by suction, using cavities on the under 
side of their feet which they enlarge at pleasure, 
till the pressure of the atmosphere causes them 
to adhere. In other respects, their locomotion 
is effected like that of other walking animals. Birds 
perform the motion of flying by striking the air 
with the broad surface of their wings, in a down- 
ward and backward direction, thus propelling the 
body upward and forward. After each stroke, the 
wings are contracted, or slightly turned, to lessen 
their resistance to the atmosphere, then raised, 
and spread anew. The downward stroke, also, 
being more sudden than the upward, is more re- 
sisted by the atmosphere. The tail of birds 
serves as a rudder to direct the course upward or 
downward. When a bird sails in the air without 
moving the wings, it is done in some cases by the 
velocity previously acquired, and an oblique direction 
of the wings upward ; in others, by a gradual de- 
scent, with the wings slightly turned, in an oblique 
direction, downward. Fishes, in swimming forward, 
are propelled chiefly by strokes of the tail, the 
extremity of which being bent in an oblique posi- 
tion, propels the body forward and laterally at the 
same time. The lateral motion is corrected by the 
next stroke, in the opposite direction, while the 
forward course continues. The fins serve partly to 
assist in swimming, but chiefly to balance the body, 
or keep it upright ; for, the centre of gravity being 
nearest the back, a fish turns over, when it is dead 
or disabled. The swimming-bladder, which exists 
in most fishes, though not in all, is supposed to 
have an agency in adapting the specific gravity of 
the fish to the particular depth in which it resides. 
The power of the animal to rise or sink, by altering 
the dimensions of this organ, has been, with some 
reason, disputed. Some other aquatic animals, as 
leeches, Awim with a sinuous or undulating motion 
of the body, in which several parts at once are made 
to act obliquely against the water. Serpents, in like 
manner, advance by means of the winding or serpen- 


tine direction which they give to their bodies, and 
by which a succession of oblique forces are brought 
to act against the ground. Sir Everard Home is of 
opinion that serpents use their ribs in the manner 
of legs, and propel the body forwards by bringing 
the plates on the under surface of the body to act, 
successively, like feet against the ground. This he 
deduces from the anatomy of the animal, and from 
the movements which he perceived in suffering a 
large coluber to crawl over his hand. Some worms 
and larvee of slow motion, extend a part of their 
body forwards, and draw up the rest to overtake it, 
some performing this motion in a direct line, others 
in curves. When land animals swim in water, they 
are supported, because their whole weight, with the 
lungs expanded with air, is less than that of an equal 
bulk of water. The head, however, or a part of it, 
must be kept above water, to enable tlie animal 
to breathe ; and to effect this, and also to make pro- 
gress in the water, the limbs are exerted, in succes- 
sive impulses, against the fluid. Quadrupeds and 
birds swim with less effort than man, because the 
weight of the head, which is carried above the 
water, is in them, a smaller proportional part of 
the whole than it is in man. All animals are pro- 
vided, by nature, with organs of locomotion best 
adapted to their structure and situation ; and it is 
probable that no animal, man not being excepted, 
can exert his strength more advantageously by any 
other than the natural mode, in moving himself over 
the common surface of the ground. This remark, 
of course, does not apply to situations in which 
friction is obviated, as upon water, ice, rail-roads, 
&c. Thus walking cars, velocipedes, &c., although 
they may enable a man to increase his velocity in 
favorable situations, for a short time, yet they 
actually require an increased expenditure of power, 
for the purpose of transporting the machine made 
use of, in addition to the weight of the body. Wlien, 
however, a great additional load is to be transported 
with the body, a man, or animal, may derive great 
assistance from mechanical arrangements. For 
moving weights over the common ground, with its 
ordinary asperities and inequalities of substance 
and structure, no piece of inert mechanism is so 
favorably adapted as the wheel-carriage. It was 
introduced into use in very early ages. Wheels 
diminish friction, and also surmount obstacles or 
inequalities of the road, with more advantage than 
bodies of any other form, in their place, could do. 
The friction is diminished by transferring it from 
the surface of the ground to the centre f)f the wheel, 
or, rather, to the place of contact between the 
axletree and the boss of the wheel ; so that it is 
lessened by the mechanical advantage of the lever, 
in the proportion which the diameter of the axletree 
bears to the diameter 6f the wheel. The rubbing 
surfaces, also, being kept polished, and smeared with 
some unctuous substance, are in the best possible 
condition to resist friction. In like manner, the 
common obstacles that present themselves in the 
public roads are surmounted by a wheel with 
peculiar facility. As soon as the wheel strikes 
against a stone or similar hard body, it is converted 
into a lever for lifting the load over the resisting 
object. If an obstacle eight or ten inches in height 
were presented to the body of a carriage unprovided 
with wheels, it would stop its progress, or subject it 
to such violence as would endanger its safety. But 
by the action of a wheel, the load is lifted, and its 
centre of gravity passes over in the direction of an 
easy arc, the obstacle furnishing the fulcrum on 
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which the lever acts. Rollers placed under a heavy 
bodv diminish the friction in a greater degree than 
wh^ls, provided they are true spheres or cylinders, 
without any axis on which they are constrained to 
move ; but a cylindrical roller occasions friction, 
whenever its path deviates in the least from a straight 
line. The mechanical advantages of a wheel are 
proportionate to its size, and the larger it is, the 
more effectually does it diminish the ordinary re- 
sistences. A large wheel will surmount stones and 
similar obstacles better than a small one, since the 
arm of the lever on which the force acts is longer, 
and the curve described by the centre of the load is 
the arc of a larger circle, and, of course, the ascent 
is more gradual and easy. In passing over holes, 
ruts, or excavations, also, a large wheel sinks less 
than a small one, and consequently occasions less 
jolting and expenditure of power. The wear also of 
large wheels is less than that of small ones, for if 
we suppose a wheel to be three feet in diameter, it 
will turn round twice, while one of six feet in dia- 
meter turns round once ; so that its tire will come 
twice as often in contact with the ground, and its 
spokes will twice as often have to support the weight 
of the load. In practice, however, it is found neces- 
sary to confine the size of wheels within certain 
limits, partly because the materials used would make 
wheels of great size heavy and cumbersome, since 
the separate parts would necessarily be of large pro- 
portions to have the requisite strength, and partly 
because they would be dicproportioned to the size of 
the animaFs employed in draught, and compel them 
to pull obliquely downwards, and therefore to expend 
a part of their force in acting against the ground.’* 


LITHOGRAPHY. 

(Resumed from page 131.j 

Drawing . — ^The stone must be well wiped with a 
clean piece of linen ; this is a very necessary pre- 
caution, as some dust or sand might still adhere to 
the stone, in which case the drawing would dis- 
appear in those parts. 

The draftsman must take great care that no 
greasy substances be allowed to come in contact 
with the stone, as these would infallibly mark in 
the printing; he rnnst on no account touch the 
surface with his fingers, nor breathe upon it. He 
must also be cautious lest any spittle should fall on 
the drawing, and it is necessary to lay a sheet of 
paper under the hand to avoid any accident. 

The sketch may be made with lead pencil or black 
chalk, observing that the impression will be the 
reverse of the drawing. One may also, to avoid 
doing the drawing reversed, make a sketch on paper 
with a soft pencil, put it on the stone with the 
drawing towards it, and pass it in the press ; by 
this operation the sketch will be found traced on 
the stone. 

If one wished to have the sketch on the side 
according to which it is drawn, the paper must be 
rubbed behind with red chalk or black lead, and 
applied to the stone ; by passing a blunt needle 
over all the lines of the drawing, the black lead 
which is on the other side will repeat them all on 
the stone : to avoid dirtying the back part of every 
sheet of paper, a separate sheet, rubbed with black 
lead, may be laid between the drawing and the 
atone. 


It is necessary to have several portcrayons ready 
with chalk in them, as, from the nature of the 
chalk, it is apt to get heated and softened by the 
warmth of the hands. 

Drawing with Chalk. —It is well known that the 
surface of a stone, prepared for a chalk drawing is 
composed of innumerable little points, which hlo, 
as it were, the chalk, and receive on their surface 
small portions of it ; but, according to the second 
observation, some force must be employed to make 
it adhere to the stone, and the greater the force the 
more it will adhere : the draftsman must conse- 
quently take care to present to the stone those parts 
of the chalk which have the greatest degree of co- 
hesion; thus, instead of giving a sharp point to 
his pencils, he must avoid cutting them as much as 
possible ; and if he is forced to do so by the fineness 
of the lines, it is better to cut the pencil in the 
shape of a wedge. 

Independently of the different methods of cutting 
the chalk, there are also different modes of holding 
it ; it may be brought from right to left, held ver- 
ticdly, inclined to the left, so that the point might 
follow last, or inclined to the right, io that its 
point might come first. Of all the different posi- 
tions of the pencil, this last is the one which causes 
the chalk to adhere the more strongly to the stone ; 
the more it is inclined like an engraving toql, the 
more certain one will be that the chalk may hold. 
In short, a better comparison cannot be found than 
that of a sharp stick, which on being pushed with 
its point foremost on a rough floor, will catch every 
protuberance ; whereas, if it is merely dragged, it 
will slip on without any difficulty. The chalk will 
also hold much better if the drawing is executed 
without going twice over the different parts, par- 
ticularly with regard to the soft tints ; for each 
elevation of the stone being charged with different 
particles of chalk, these cannot adhere so well as 
when the whole quantity of chalk is laid on at once. 
Thus it is evident that a drawing which is executed 
in a free and bold manner must be more successful 
than one which is often re-touched. 

The pencil being cut in the shape of a wedge, 
the stone well covered with paper, the distances 
may be Arm in the hand, although it may be in- 
tended to touch the stone but slightly. WhtMi the 
point of the pencil is turned up by drawing, that 
part must be taken off with the fingers, as the firm 
part of the chalk alone must touch the stone. 

Different methods may be employed to correct a 
drawing : if it is wished to make a dark line fainter, 
parts of it may be picked out with the point of 
the scraper ; if a line is to be completely scratched 
out, the sharp part must be employed ; but this 
must only be done in case it is not intended to draw 
on that part again, as this operation destroys the 
grain of the stone : if a considerable portion of the 
drawing is to be rubbed out, the glass muller and 
fine sand must be made use oh 

Drawing with Ink . — Ink drawings may be exe- 
cuted with the hair pencil or steel pen, according 
to the style it is intended to imitate. 

The hair pencil is used for all line drawings, 
writing, ornaments, maps, and landscapes : of all 
the instruments employed for these purposes this is 
the most useful : with the brush one may imitate 
the finest engraving, and the most delicate and 
sharp lines. 

The steel pen is far from being equally good, but 
as it is more expeditious, it is often employed, 
particularly for broad touches ; in short, the mathe- 
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matical steel pen is used for all straight lines, and 
particularly for plans. 

Whatever may be the nature of the drawing 
which is to be executed with lithographic ink, the 
stone may always be employed as it comes from the 
workman’s hands ; consequently, there exists a 
great difference between the preparation of stones 
jfbr ink and for chalk drawings, since in the former 
case the whole surface must be equally polished, 
while in the latter, the grain ought to be different 
in different parts. 

As it is indispensable that the lines of an ink 
drawing should be as neat and as pure as possible, 
it is necessary that the stone should have the 
highest possible polish. Soft lithographic stones 
are not good for ink drawings, as they are liable to 
be scratched by the steel pens, and in general the 
hardest stones are by far the best : the delicate 
lines in ink drawings, and the light tints in chalk 
drawings, print much better with these. 

(To be continued.) 

PREPARATION OF PIGMENTS. 

(Resumed from page 148.J 

RED COLORS. 

Orange Chromate of Lcad^ or Sttb^ chromate of 
Lead. — This color is not so bright as the minium 
and realgar ; but it is more lasting than yellow 
chrome. The action of the oils is always too great 
upon the oxides of lead to allow of this color being 
quite permanent ; it should therefore be used with 
caution in those draperies where its changing would 
not be of much importance. 

Miutsicot^ (Protoxide of I^ead) — Tlie substances 
which are sold in the shops, under the name of 
massicot, are only ceruse more or less calcined, and 
are named light, yellow, or gold colored. Genuine 
massicot is the strongest oxide of lead, (protoxide ;) 
its color is a dull orange yellow. 

In the preparation of minium the lead is calcined 
in a reverberatory furnace ; this process gives a 
mixture of massicot and lead ; these are separated 
by washing and trituration ; the massicot being 
much lighter remains suspended in the water ; it is 
drawn off, and left to settle ; the depositum which 
it then forms is collected and dried, and this is the 
true massicot. It may be employed with advantage 
in preparing the drying oils ; it produces the same 
effect as litharge when very finely ground. 

It may also be employed as a color : its tint is 
not brilliant ; but as it is a better drier than white 
lead, it may be substituted for it in mixing with 
colors which dry with difficulty, as the lakes and 
the bituminous earths. 

Minium. — A higher degree of oxidation trans- 
forms the massicot into minium. On a large scale 
minium is prepared by calcining massicot in rever- 
beratory furnaces ; it becomes first of a dark orange 
color, then purple, but this last tint disappears on 
its cooling ; when at this point, the doors of the 
furnaces are closed, but not hermetically, so as to 
allow of a little air entering. The massicot cools 
very slowly j and, as it absorbs the oxygen of the 
air, it becomes of a strong orange color, and grows 
finer in proportion to the slowness of its cooling. 

If, instead of massicot, we calcine ceruse, a pe- 
culiar red, called ** mineral orange,” is obtained, 
it is a minium, but of a tint more pure and brilliant 
than any of its class. 


Cinnabar . — This is also called vermillion, from 
the Italian word vermiglio, (little worm,) given to 
the kermes, (coccus ilicisj which was used as the 
scarlet dye before the discovery of America intro- 
duced the cochineal. 

Cinnabar is composed of mercury and sulphur, ' 
(sulphuret of mercury,) very intimately combined. 

It is found naturally formed in the quicksilver 
mines ; but that which is used in painting is an 
artificial production. In Germany and Holland 
cinnabar is prepared by dissolving one part of sul- 
phur, and adding to it gradually five or six parts of ’ 
mercury ; the mixture becomes black, takes the 
name of .^thiops mineral, or black sulphuret of 
mercury ; this substance is then reduced to pow- 
der, and sublimed in appropriate vessels, when a ^ 
crystallized mass is obtained, composed of bright 
filaments of a violet tint ; by trituration it becomes 
of a scarlet color. 

But the mere grinding will not be sufficient to 
give a bright tone to the cinnabar ; various methods 
are employed for that jmrpose, which are not 
generally known. Some manufacturers grind these 
ingredients up with plain water or with urine, and 
afterwards boil it for some time ; others treat it 
with nitric acid ; but it does not happen that any 
of the methods hitherto employed for heightening 
the color of cinnabar, obtained by sublimation, give 
the same brightness as the Chinese vermillion, the 
preparation of which is not known. 

Jiiieholz has obtained some cinnabar of a very 
fine descrif)tion by digesting the following mixture 
in a sand bath, — one part of flour of sulphur, four 
parts of mercury, and three of potass, dissolved 
in six pints of water ; this compound first forms 
black sulphur, and, when the digestion is prolonged, 
the red color developes itself. The operation could 
be much shortened by only adding the solution of 
potass in small portions, to give to the mixture the 
consistency of thin paste, and supplied as may be 
required by evaporation, and this, as well as the 
combination, are facilitated by being stirred con- 
stantly by a glass tube. 

It is not required to have a precise quantity of 
potass ; a greater portion than may be required of 
this liquid is placed near the vessel, and used with 
a spoon as occasion may require. By this process 
several pounds of mercury may be converted into 
vermillion. The longer the heat of the fire is kept 
up, the more strongly the color will take the 
carmine tint. If it be requisite to have it of a dear 
shade, the fire must be moderated immediately that 
the color begins to develope itself. 

It is very injurious for those employed, to inhale 
mercurial vapours ; for which reason this operation* 
should be performed only in a place where th-e|^ 
chimney has a good current of air ; there also 
should be fixed to the tube of glass with which tlie 
mixture is stirred a staflf sufficiently long to hold at 
good distance from the vessel ; in the same way the 
spoon should be lengthened with which the potass 
is added. 

When the color has attained the shade required, 
the vermillion is thrown into a small vat or tube 
full of water, and it is washed until all the sulphuret 
of potass is carried off. The advantages derived 
from this proceeding are, that it produces in a short 
time vermillion finely prepared, and of the particular , 
shade required. v 

(To be continued.) \ 
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AERATED WATERS. 

This term is popularly ai)plictl to a variety of 
acidulous and alkaline beverages, more or less im- 
pregnated with fixed air, or carbonic acid gas, and 
as the manufacture of these liquids has of late years 
become of considerable extent, owing to their agree- 
able as well as medicinal properties, we purpose 
describing sonic ingenious apparatuses that have 
been used, or are still employed, for tliat purpose. 
Water absorbs under the natural pressure of the 
atmosphere about its own bulk or volume of car- 
bonic acid gas. If a pressure be applied equal to 
two atmosjihercs, the water will absorb double its 
own volume, its absorbing power increasing as the 
pressure. Water thus irnjiregnated acquires a 
pleasant acid taste, to which is usually added a small 
quantity of potash or soda, and such flavouring or 
other ingredients as may be required to imitate the 
natural mineral waters, or other more favorite 
beverages, as ginger beer, lemonade, Ac., and as 
such sold in the shops, streets, &c. An apparatus 
of great sir'plirity, and adajited to ojicrating upon 
an extended scale, is delineated in Figure 1 . 

A is a strong plank on which the vessels are fixed; 
B is a bottle, containing a quantity of pulverised 
carbonate of lime or chalk ; C' is the tubulure and 
stopper of the bottle ; 13 a bent tube for conveying 
the gas into the bellows 1C, which are supjmrted by 
the upright stand F ; G is a stop-cock connected 
with the tube D, which passes from thence into the 
strong iron-hooped air-tighi barrel 11, susj)ended by 
its axis on the upright pillars II. In u>ing (his 
apparatus, (he cask i" to be half filled with distilled 
or spring water; the hole at the top is then to be 
stopped air-tight with a good bung, w'hich is to be 
fastened dowm by means of the jointed strap or 
luisp L, being passed over the staple and secured 
by a bolt or key put through the same. Then pour 
through the tubulure of the bottle some sulphuric 
acid, diluted with five or six tinus its wciglit of 
water, over the clialk, and close the aperture by the 
screw-stopper C. Having taken olf the w'eight 
from the bellows, the carbonic acid extricated from 
the chalk by tlie action of the acid, passes out of 
the bottle into the bellow's, through the tube D, 
which has an orifice opening under them. When 
the bellows are fully distended, the cock G is to be 
turned, and the weight being placed upon the 
bellows, the gas is thereby passed downwards into 
tlie barrel, and is there absorbed by the water, which 
is accelerated by giving the barrel a few quick turns 
by the winch J. The contents of the barrel may 
then be drawn off into stone bottles, which should 
be quickly corked, and bound dowui with copper 
wire, to be preserved for use. 

A patent has been granted to Mr. F. C. Bakewell, 
of Hampstead, for a very compact and ingenious 
apparatus for the jireparation of aerated w'aters, the 
peculiarity of wdiieh consists in the gas generating 
and the gas impregnating apparatus being inclosed 
in the same vessel, and in the whole operation being 
effected by a simple oscillating motion. A correct 
idea of this machine may be formed by the annexed 
Figure 2, (rejiresenting a vertical section of its 
principal parts,) together with the subjoined ex- 
planation. A A exhibits an external casing of a 
cylindrical form, with spherical ends, made strong 
enough to resist a jnessure of several atmospheres; 
B is a partition, scjiarating it into two parts. The 
bottom part C is a receptacle for the chalk, or other 
suitable material, mL\ed into a pasty consistency 


with water ; D is a vessel containing dilute muriatic 
or sulphuric acid, which is made to pass out in small 
quantities, as required, at the aperture E into the 
vessel C ; F is a guard to prevent the aperture E 
from being choked up ; G is a pipe, of the form of 
a truncated cone inverted, being about an inch dia- 
meter at bottom, and 2 inches at the top. This 
pipe is fitted into an aperture in the partition B, and 
is closed at the upper end ; its object is for the 
ascent of the gas as it is generated, which passes 
from the top down an external pipe, into the lower 
part 1 of a vessel K, and through a small aperture 
the tenth of an inch diameter, (or through several 
apertures whose total areas do not exceed the tenth 
of an inch,) through the partition into the upper 
part of the vessel H. This vessel, which is deno- 
minated the washing vessel, is furnished with two 
shelves, sloping in opposite directions near its top, 
to detain the gas longer in its passage through the 
aperture L to an external pipe, furnished with a 
perforated rose, for distributing the gas as it escapes 
into the water to be impregnated, contained in the 
vessels GO; N is a stop -cock for drawing off the 
impregnated water as required ; Q is an aperture 
for the introductions of the chalk and water ; R, 
another for the introduction of the acid ; and at the 
opposite end of the vessel, another for the water to 
be aerated : each of these apertures is provided with 
a screwed cap, to stop them securely after the re- 
spective vessels have been charged. The apparatus 
is made to swing on two pivots. When the chalk 
and acid receptacles are to be supplied with those 
ingredients, the apparatus is to be turned on its 
pivots to a horizontal position, with the aperture R 
upwards, and a funnel or hopper, with a bent stem, 
is to be employed in filling the vessel C, within 
which is an end view of a pendulum or agitator, of 
the form of an arc of a circle, extending across 
the bottom of the vessel, and suspended at its ex- 
tremity ; the suspension wire is shown in the draw- 
ing. The aj)paratus having been charged as above 
described, is to be j)ut into vibration on its jiivots, 
by which the chalk and water will be effectually 
agitated by the motion of the pendulum, while a 
small portion of acid will escape from the vessel 13, 
into the vessel E, to keep up the generation of the 
gas as it passes off to the water in A, which will, at 
the same time, by the vibration of the apparatus, be 
thoroughly mixed witli the gas as it escapes through 
the rose. Some manufacturers of aerated waters 
employ mechanical means to force th^ gas into the 
w-ater, by the use of a transferring pump or syringe, 
which is connected at one end with a bladder, or 
other reservoir of the gas, and at the other, with a 
vessel, or single bottle of water ; the up-stroke of 
the pump extracting the gas from the bladder, and 
the down-stroke transferring it into the water. 

A third apparatus is even more easily constructed 
and equally efficacious, a representation of it is in 
Figure 3, and will be recognixed as that apparatus 
commonly called a soda water machine, and seen so 
frequently in shops where this beverage is sold. 
The lower part is, of course, hidden beneath the 
counter, or it may be in a separate apartment, even 
at a considerable distance. Our Fig. 3, represents 
below three casks furnished with funnels, fitting air- 
tight and having cocks in the shank of them. The 
two outer casks are filled with spring water, one with- 
out anything added for soda water — the water in the 
other cask is flavored with ginger and sweetened with 
sugar for ginger beer, (1 ounce of ginger and a 
quarter of a pound of sugar may be used for each 
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gallon of water. ) These casks nave pipes in them, 
which dip below the surface of the water, and 
connected above to the cock, where the liquor is 
drawn off. The centre cask contains the chalk, and 
has pipes passing from near the top of it to near 
the bottom of the side casks. To charge the 
machine first fasten all the tubes that they shall be 
air-tight ; turn the corks at the top off, and the 
corks between the casks on. Three quarters fill the 
two side casks, one for soda water, the other for 
ginger beer ; then close the respective funnels. 
Pour upon the chalk already in the centre cask 
some very dilute oil of vitriol, and close its funnel. 
The gas will be generated, pass into the side cask, 
impregnate the liquor there, and after waiting some 
time may be drawn off by the cocks above. 

Note . — The whole must be made strong enough 
to bear the inward pressure of the gas, and the 
various tubes joined by a screw joint. The centre 
vessel may be and ought to be furnished with a 
safety valve to prevent accidents. 


THE SOLAR SPECTRUM. 

It is impossible to trace the path of a sunbeam 
through our atmosphere without feeling a desire to 
know its nature, by what power it traverses the 
immensity of space, and the various modifications 
it undergoes at the surfaces and in the interior of 
terrestrial substances. 

Sir Isaac Newton proved the compound nature 
of white light, as emitted from the sun, by j)assiiig 
a sunbeam through a glass prism, which, 8ej>urating 
the rays by refraction, formed a spectrum or oblong 
image of the sun, consisting of seven colors, red, 
orange, yellow, green, blue, indigo, and violet ; of 
which the red is the least refrangible, and the violet 
the most. But when he reunited these seven rays 
by means of a lens, the compound beam became 
pure white as before. He insulated each colored 
ray ; and finding that it was no longer capable of 
decoiiqiosition by refraction, concluded that white 
light consists of seven kinds of homogeneous light, 
and that to the same color the same refrangibility 
ever belongs, and to the same refrangibility the same 
color. Since the discovery of absorbent media, 
however, it appears that this is not the constitution 
of the solar spectrum. 

We know of no substance that is either perfectly 
opaque or perfectly transparent. Even gold may 
be beaten so thin as to be pervious to light. On 
the contrary, the clearest crystal, the purest air or 
water, stops or absorbs its rays when transmitted, 
and gradually extinguishes them as they penetrate 
to greater depths. On this account, objects cannot 
be seen at the bottom of very deep water, and many 
more stars are visible to the naked eye from the tops 
of mountains than from the valleys. The quantity 
of light that is incident on any transparent substance 
is always greater than the sura of the reflected and 
refracted rays. A small quantity is irregularly re- 
flected in all directions by the imperfections of the 
polish, by which we are enabled to see the surface ; 
but a much greater portion is absorbed by the body. 
Bodies that reflect all the rays appear white, those 
that absorb them seem black ; but most substances 
after decomposing the white light which falls upon 
them, reflect some colors and absorb the rest. A 
violet reflects the violet rays alone, and absorbs the 
others. Scarlet cloth absorbs almost all the colors 


except red. Yellow cloth reflects the yellow rays 
most abundantly, and blue cloth thosr that are blue. 
Consequently color is not a pippei ^y of matter, 
but arises from the action of matter upon light. 
Thus a white ribbon reflects all the rays, but when 
dyed red the particles of the silk acquire the property 
of reflecting the red rays most abundantly and of 
absorbing the others. Upon this property of 
unequal absorption, the colors of transparent media 
depend. For they also receive their color from 
their power of stopping or absorbing some of the 
colors of white light and transmitting others. As, 
for example, black and red inks, though e<iually 
homogeneous, absorb different kinds of rays ; and 
when exposed to the sun, they become heated in 
different degrees ; while pure water seems to trans- 
mit all rays equally, and is not sensibly heated by 
the passing light of the sun. The rich dark light 
transmitted by a smalt-blue finger-glass is not a 
homogeneous color, like the blue or indigo of the 
spectrum, but is a mixture of all the colors of white 
light, which the glass has not absorbed. The colors 
absorbed are such as, mixed with tljc blue tint, 
w^ould form white light. When the spectrum u( 
seven colors is viewed through a thin jdate of this 
glass, they are called visible ; and wlien the plate 
is very tliick, every color is absorbed between the 
extreme red and the extreme violet, the iViterval 
being perfectly black : but if the spectrum be viewed 
through a certain thickness of tin* glass intermediate 
betw^cen the two, it will be found that the middle of 
the red space, tlie whole of the orange, a great part 
of the green, a considerable part of the lilue, a little 
of the indigo, and a very little of the violet, vanish, 
being absorbed by the blue glass; and that the 
yellow rays occupy a larger space, (‘overing port of 
that formerly occupied by the orange on one 
and by the green on the otlu'r. So that the blue 
glass absorbs the icd light, which, when mixed 
with the yellow, constitutes orange ; and also 
absorbs the blue light, winch, when mixed witli the 
yellow, forms the jiart of the green space next to 
the yellow. Hence, by nbsor})tion, green light is 
decomjmscd into yellow' and blue, and orange light 
into yellow and red. Conseejuently, the, orange 
and green rays, though incapable of decomposition 
by refraction, can be resolved by absorption, and 
actually consist of tw'o diflerent colors jiossessing 
the same degree of refrangibility. Diflerence of 
color, therefore, is not a test of difference of re- 
frangibility, and the conclusion deduced by Newton 
is no longer admissible as a general truth. By this 
analysis of the .spectrum, not only with blue gla.ss, 
but with a variety of colored media. Sir David 
Brewster, so justly celebrated for his optical dis- 
coveries, has proved, that the solar spectrum con- 
sists of three primary colors, red, yellow and blue^ 
each of which exists throughout its whole extent, 
but with different degrees of intensity in different 
parts ; and that the superposition of these three 
produces all the seven hues according as each pri- 
mary color is an excess or defect. Since a certain 
portion of red, yellow, and blue rays con.stitute 
white light, the color of any jioint of the spectrum 
may be considered as consisting of the predomi- 
nating color at that point mixed with white light. 
Consequently, by absorbing the excess of any color 
at any point of the spectrum above what is neces- 
sary to form white light, such white light will 
appear at that point as never mortal eye looked 
upon before this experiment, since it possesses the 
remarkable property of remaining the same after 
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any number of refractions, and of being capable of 
decomposition by absorption alone. 

When the prism is very perfect and the sunbeam 
small, so that the spectrum may be received on a 
sheet of white pa])er in its utmost state of purity, 
it presents the appearance of a ribbon shaded with 
all the prismatic colors, having its breadth irregu- 
larly 8trij)ed or subdivided by an indefinite number 
of dark, and honietinies black, lines. The greater 
number of tbc'se rayless lines are so extremely 
narrow that it is impossible to see them in ordinary 
circumstances. I’he best method is to receive the 
bpectrunt on the object glass of a telescope, so as 
to magnify them sufficiently to render them visible. 
This exi)eninent may also be made, but in an im- 
jierfcct manner, by viewing a narrow slit between 
two nearly closed window-shutters through a very 
excellent glass prism lu ld close to the eye, with its 
refracting angle parallel to the line of light* When 
the spectrum is formed by the sun’s rays, either 
direct or indirect — as from the sky, clouds, rainbow, 
moon, or planets — tlie black bunds arc always found 
to be in thei,3ame parts of the sj)ertrum, and under 
all circumstances to maintain tlie same relative 
))Ositions, breadths, and intensities. Similar dark 
lines are also seen in the light of the stars, in the 
electric light, and in the flame of combustible sub- 
stancca, though ditierently arranged, each star and 
each flame having a system of dark lines peculiar 
to itself, which remains the same under every 
circumstance. Dr. Wollaston, and M. Fraunhofer 
of Munich, discovered these lines deficient of rays 
independently of each other. M. Fj'uimhofer dis- 
covered that their number extends to nearly six 
hundred. There are bright lines in the solar 
Bpectrum, which also maintain a fixed position. 
Among the dark lines M. Fraunhofer selected seven 
of the most remarkable, and determined their 
distances so accurately, that they now form standard 
and invariable points of reference for measuring the 
refractive powers of different media on the rays of 
light, which renders this department of ojitics as 
exact as any of the physical seieuces. These lines 
are designated by the letters of the alphabet, begin- 
ning with B, which is in the red near the end of the 
spectrum ; c is farther advanced in the red ; d is 
in the orange ; e, in Ihc green; f, in the blue; 
G, in the indigo ; and h, in the violet. I3y means 
of these fixed points, M. Fraunhofer has ascertained 
from prismatic observation, the refrangibility of 
seven of the principal rays in each of ten different 
substances solid and liquid. The refraction in- 
creased in all from the red to the violet end of the 
spectrum ; but so irregularly for each ray and in 
each medium, that no law could be discovered. The 
rays that are wanting in the solar spectrum, which 
occasion the dark lines, are possibly absorbed by 
the atmosphere of the sun. If they were absorbed 
by the earth’s atmosphere, the very same rays 
would be wanting in the spectra from the light of 
the fixed stars, which is not the case ; for it has 
already been stated that the position of the dark 
lines is not the same in spectra from star-light and 
from the light of the sun. The solar rays reflected 
from the moon and planets would, most likely, be 
modified also by their atmospheres, but they are 
not; for the dark lines have precisely the same 
positions in the spectra, from the direct and re- 
flected light of the sun. 


ILLUSTRATIONS OF BOTANY. 
(Hemmed from page 165, and concluded,) 

Class XX. — Gynandria. Three orders. 



Stamms united to the stylo. 

However the plants of other classes may gratify 
us by their fragrance, their lovely colors, or elegant 
shapes, it is in Gynandria that we must look for 
curiosities. On contemplating its genera one might 
imagine the flowers to represent the most grotesque 
objects, some like butterflies, bees, gnats, and nume- 
rous other insect.s, are extremely common ; some 
even rcseinhle rcjitilcs, and others are so bizarre and 
monstrous, that the fancy is in vain taxed for a 
.similitude ; yet there is seldom any thing unsightly 
in their ap]>earance — on the contrary, the majority 
are of great benuty. They are decked in the most 
delicate and vivid colors — some with a fine velvetty 
texture — others shining as if varnished. Their 
])laees of growth are no less varied : many Orchises 
ornament our damp meadows and woods — more of 
them add a beauty to the dry chalky pastures in the 
South. Tlie Bee flower and Fly flower are easily 
recognized. But it is in the tropical regions that 
they are seen in all tljeir splendid and gorgeous 
beauty, in Brazil, in Sumatra, and other wooded 
regions, difterent of the family of Dendrobium, 
Oncidium, and others, hang upon the branches of, 
and climb from tree to tree, foiming ever-flowering 
garlands of surpassing magnificence and fragrance ; 
yet without earth to support them, seeming to de- 
rive their nourishment fiom the damp of surround- 
ing air, though in truth they shoot their simply 
fibrous roots into the stems and branches to which 
they cling. 

Note . — The Bee flow’cr, and other English Orchi- 
deous plants, have often been transplanted into 
gardens, and not flowering the next year are supposed 
to be dead. This opinion is too general a condem- 
nation : it is usually two or three years before they 
will fully recover themselves after transplantation, 
and produce flowers. This is the case also with the 
Everlasting Pea, and others. 

Class XXI. — Monoecia. Eight orders. 



Stununns in ono flower, stj in orx tluT 

It was observed that the class Jeosandria contained 
almost all our fruit trees. In the present and fol- 
lowing are placed the greater part of the timber 
trees. Their flowers for the most part, (at least 
those of this climate,) are small, insignificant, and 
to be found in the very early spring, before the leaves 
make their appearance, llie stamen bearing flowers 
are mostly in drooping catkins — the pistil bearing 
ones near, but distinct from them, upon the sums 
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bough. This is the case with the Nut tree, the 
Alder, the Birch, the Beach, the Hornbeam, and 
the Oak, all of native growth. Foreign climes, 
both temperate and tropical, add their contribution. 
The Bread Fruit tree, the Cocoa Nut, the Sago, the 
Plane tree, the Mulberry, the Chesnut, and the 
Walnut, are too important to be omitted. Tins 
class, however, does not confine itself to trees. We 
have the very numerous family of the Sedges, the 
Stinging Nettle, the beautiful Amaranthus family, 
the Begonia, and the curious Arums, to join them — 
and, in the last order, the Cabbage Palm, the ex- 
tensive families of the Pine trees, the Gourd and 
Cucumber, the Castor Oil plant, and many others 
— forming, if not the most beautiful, at least one of 
the most useful and extensive arrangements. 

Class XXTI. — Dkecia. Thirteen orders. 



Stainon*! and styles in different flowers, upon different plants. 

Few plants of Dioecia are cultivated for ornament, 
unless in park scenery — though many for their 
economical uses. The very numerous Willows here 
hold an important rank. Some of them, with the 
Poplar trees, the Screw Pine, the Pistachia, the 
Papaw, the Yew tree, and the Nutmeg, are the large.st 
in the class. These are accompanied by many 
))Iantb of general interest and value — the Hop, the 
Yam, the Missictoe, the Hemp, the Spinach, the 
Zamia, Butcher’s Broom, and the Nepenthes dis- 
tillatoria, or the Pitcher plant — one of the most 
singular of nature’s wonders. It is furnished with 
appendages to the leaves, which are shaped and 
closed like pitchers, provided with a moveable lid. 
As soon as the jiitcher becomes filled with water, 
either by rain or dew, the lid shuts down closely 
upon it, while it is )>revented from turning over by 
a hook attached to the top, at the back or joint of 
the lid. When the pitcher becomes empty its lid 
again opens to let in a fresh supply ; and in this 
singular manner a store of limpid water is preserved. 
The plants grow in China, and in the swamps of the 
^ East Indies ; and are by no means rare in cultivation 
in this country. 


Class XXIIl. — PoLYOAMZA. Two orders. 



Flow, perfect or imperfect, upon the same or different planti. 

^ Mat 

Of flowering plants this class ends the summary ; 
it combines the last two. A rather small class, 
containing but one British genus, and that of neither 
beauty nor value, the Orache. Our gardens, green- 
houses, and hot-houses, derive much of their beauty 
from the large and beautiful family of the Acacia, 
one species of which yields the Catechu — another 
Gum Arabic. The Mimosa family, among which 
is the elegant Sensitive plant. The Veratrum, is 
not only useful, but ornamental. The Fan Palm , 
which is the only European species of that noble 
family — while the whole concludes »>ith the well- 
known and valuable Fig ; valuable not merely as 
furnishing a luscious gratifying fruit, but one which 
affords the chief food to the Greeks, Syrians, and 
inhabitants of surrounding countries. It is one 
species of the Fig, Ficus elasticus, which yields the 
Indian rubber of commerce ; and another of them 
is the far-famed Banian tree, sacred in Eastern story. 
This wonderful production is of immense magni- 
tude, strelehmg its branches around, and throwing 
down stems, or rather roots, at intervals — these 
increasing, support and nourish the overhanging 
foliage, until at length a whole forest is foi med from 
a single plant. 

** It a goodly siglit to soo 
That \ oniT.iblc tn*c, 

For o’or the l.iwii, irugularly sjiroml, 

Fifty slraiglil coluinos propt Uh ioUj tioiul 

Ami iiKiny d long cUpomiing slim I 
Spclvini; tn 'tiiko its loot. 

Straight, like a phinitmU, grew low.i'-tl" the gnnind. 

Sonio on tin* lovvir liou^lis, which ciosi tluii way, 
kiMiig thinr bearded liliieH, round and k und. 

With in illy a ring and wad (.oiitortioii wi uii i . 

Soino to the pUHSiiig wnd, at ImiOH, with sway 
Of gentle* motion swung, 

Otiior'i of youngc‘r giowlh, uninov’d, woro himg 
Like* stom* drops fioin tho c avorn's frottod lioight 
Ucnouth was smooth anil fair to Right, 

Nor weeds nor briers deform d the natural floor , 

And through the leafy (ope wliuh bower cl it o er 
C.inie gleams of c'hecjuer’d light 
So like a temple did it sec rn, thiit tiiere 
A pious lii'aft’s lirsl jirijiulsc would bo prayer ” 
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Class XXIV. — Ckyptooamia. 

ie.6 

^ 9 

This class contains all those plants which have no 
flowers. They are divided into the orders of Ferns, 
Mosses, Ilepaticffi, Lichens, Algse or Sea Weeds, 
and Fungi or Mushrooms. 

Upon a review of the classes we find that the 
most useful are the 3rd, which produces our com 
and grass. The 12th, which furnishes so many of 
our fruits, and the 21st, to which belong most of 
our timber trees. We shall also find that all the 
plants of the 12th, 15th, and 19th may be used as 
food witliout danger. Those classes Tvhich contain 
the greatest number of plants are the 5th, Cth, 
10th, and 19tn The most beautiful are the 6th, 
12th, 13th, 16th, and 17th. The shortest classes 
are the 1st, 7th, 9th, and 18th. The most curious 
plants, with a few exceptions, are found in the 20th, 
21st, 22nd, and 23rd ; and the most minute in the 
24 Ih. 


ANIMAL STRENGTH. 

Of all the first movers of machinery, the force 
derived from the strength of man or other animals, 
wis first used ; and notwithstanding the great 
power to be obtained from water, wind, steam, 
lieated air, &c,, the strength of animals continues 
in a multitude of cases not only to be the most 
convenient, but the only applicable source of power. 
As horses were formerly employed for the same 
purpose as water-w'heels, w’lnd mills, and steam- 
engines now are, it has become usual to calculate 
the effect of these machines as equivalent to so 
many horses ; and animal strength thus becomes a 
sort of measure of mechanical force. From these 
circumstances it is desirable, that a correct estimate 
should be had of the real strength of those animals, 
employed for mechanical jiurposes ; but from the 
nature of animal organization, and from the variety 
of circumstances in which the living being may be 
placed in the exertion of its strength, it is im- 
])Ossible to come to any invariable standard ; and 
all that is left for us to do, is therefore to collect 
together the results of many experiments, and take 
the average of the whole. We will here present to 
our readers, a condensed account of all that is yet 
known on this subject. 

When an animal is at rest, and exerts its strength 
against any obstacle, then the force of the animal 
is greatest, or the animal when standing still, will 
support the greatest load. If the animal begins to 
move, then it cannot support so great a load, be- 
cause a part of its strength must be employed to 
effect the motion, and the greater the speed with 
which the animal moves, the less will be the force 
exerted on the obstacle, or the less will be the load 
which it is able to carry, for the greater will be the 
portion of its strength directed to the movement of 
its own body ; and there will be a speed with which 
the animal can move and carry no load, but where 


the whole of its strength is employed in keeping up 
its velocity. It is clear that in the first and last of 
these cases, the useful effect of the animal is 
nothing, in a mechanical point of view. There 
must, however, be a certain relation between the 
load and the speed of the animal, in which the 
useful effect is a maximum. It has been found 
that the mechanical effect of any animal at work 
during a given time, is greater when the animal 
moves with one-third of the greatest velocity with 
which it can move unloaded, and the load which it 
bears is four-ninths of that which it can only move. 
Thus if a man can move through 7? feet in the 
second, for ten hours a day, when he is unloaded, 
and if the weight which he is just able to move be 
336 lbs., then the greatest mechanical effect will be 
obtained when he move at the rate of 21 feet per 
second, which is ^ of 7^, and when lie carries a 
load ot 149* lbs., which is four-ninths of 336 lbs. 
The mechanical effect of any animal depends upon 
the load which it carries, and the speed with which 
it moves, conjointly ; and thus to find the mechani- 
cal effect of an animal, we have only to multiply 
the load by the speed ; hence the mechanical efl'ect 
of a man carrying a load of 60 lbs., and moving at 
the rate of 3 feet in the second, is the same as that 
of a man who moves with a velocity of 2 feet in the 
second, and carries a load of 90 lbs., for 3 x 60 = 
2x90^180. 

We have a few scattered hints on the subject of 
animal strength, from Smeaton, Euler, Desagnliers, 
and others, but it is to the labours of Coulomb that 
we arc principally indebted ; and the more im- 
portant of his results we shall therefore present to 
the reader. 

If the average weight of a man be taken at 150 lbs., 
the quantity of action which he furnishes in going 
up a stair will be 2560 lbs., raised one yard in one 
minute, and a man will with convenience carry up 
a stair 480 lbs., through 1000 yards. In this kind 
of exertion it was found that the quantity of action 
of a man loaded, was to one unloaded, as one to 
two. It must be remembered, however, that 
quantity of action is a very different thing from 
useful effect. When a man goes up a stair unloaded, 
his quantity of action is the greatest possililc, but 
his useful effect is nothing. When he is loaded his 
quantity of action is less, but his useful effect is 
more than formerly. In fact, it was found by 
C’oulomb, that the greatest useful effect was pro- 
duced when the weight which the man bore was 
0'756, or 5 of his weight ; or assuming the weight 
of the man to be 150 lbs. as before, the load would 
be 112^ tbs. 

When a man travels unloaded on a level road for 
several days, he can hardly walk more than 31 
miles a day, which gives for the quantity of a man’s 
action in this way 7700 lbs., carried 1094 yards. 
The quantity of action of a man walking up a stair, 
is to that when he walks on a level road, as 1 to 17. 

The strength of men according to different authors, 
is very different, as the following table will show : — 

Natives of With the hands. With the reins. 


Van Dieman^s Land 

30 

6 

0 

0 

New Zealand - - 

51 

8 

14 

0 

America - - - 

58 

7 

16 

2 

France - - - - 

69 

2 

22 

1 

England - - - - 

71 

4 

23 

1 


According to Robertson Buchanan, the effective 
strengths of men in working a pump, in turning a 
winch, in ringing a bell, and rowing a boat, are as 
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the numbers 100, 167, 227, and 248. According 
to Mr. Bevan, an ordinary workman is able to use 
the undernamed tools for a short time, with the 


forces marked against them. 

lbs. 

A drawing knife, with a force of - - - 100 

An auger with two hands ----- 100 
A screw driver, one hand ----- 84 
A common bench vice handle - - - - 72 

A chisel and awl, vertically - - - - 72 

A windlass handle, turning ----- 66 

Pincers and pliers, compressing - - - 60 

A hand plane, horizontally 50 

A hand or thumb vice ------ 45 

A hand saw -36 

A stock bit, revolving 16 

Small screw drivers, or twisting by the 
thumb or fingers only ----- 14 


The horse was formerly much employed in the 
propelling of machinery, and continues still to be 
so ; on which account it is necessary to direct our 
attention to the measure of the average force of this 
animal. Of the strength of the horse there is about 
as much difference of opinion, as that of man. 
Desaguliers and Sraeaton state the strength of a 
horse to be equivalent to five men ; whereas the 
French writers make it seven. Probably the truth 
lies somewhat between the two, and we may with 
Dr. Gregory estimate the strength of a horse to be 
about 420 lbs., at a dead pull. It is however to be 
remarked, in comparing the strength of a horse with 
that of a man, that the most advantageous way to 
apply the strength of the one, is the least ad- 
vantageous to the other. The worst way to apply 
the strength of a horse, is to make him carry a 
weight up a steep hill, while the structure of a man 
fits him very well for that purpose ; wherefore three 
men, each bearing a load of 100 lbs., will proceid 
faster up a hill, than a horse with 300 lbs. 

The best way of applying the weight ot a hor-e, 
is to make him draw a loaded carri ige A lioise 
put into harness and endeavouring to <lraw, bends 
liiinself forward, and inclines his legs, bunging his 
breast nearer the earth, and this he will do the 
more, the greater the effort he makes. In this way 
it is obvious that the effect will dejicnd in some 
measure upon his own weight, and also upon the 
weight he has on his back. It is therefore usitul 
to load the back of a hor&e when in draught, 
although at first sight it might appear a hindranee ; 
and the more skilful of those who manage draught 
horses, being aware of this fact, adjust the load 
upright on the cart, or carriage, so that the shafts 
throw a portion of the weight upon the horse’s b.iek, 
which portion operates with the weight of the 
animal in diminishing the exertion of strength 
necessary for draught, which more than compensates 
for the burden on the back. The best disjiosition 
of the traces while the horse is drawing, is to be 
perpendicular to the plane of the collar upon his 
breast and shoulders. When the horse is standing 
still, the position of the traces is rather inclined 
upwards, from the direction of the road, but when 
the horse leans forward to draw the load, the traces 
should be nearly parallel to the road. If the horse 
be employed in drawing a sledge or any other thing 
without wheels, the inclination of the traces to the 
road, will vary with the proportion of the friction 
compared with the pressure. Thus if the friction 
be one-third of the pressure, the inclination of the 
traces to the road, will be according to a table, (see 


Gregory’s Math. p. 241,) 18 and the same table 
will give the angle for other proportions of friction 
to pressure. 

When a horse is employed in a gin, as is often 
practised in grinding and thrashing mills, it is 
desirable to give as great a diameter as possible to 
the circle in which the animal walks. It is clear 
that since a rectilinear motion is easiest for the 
horse, and that with the same velocity the centrifu- 
gal force will be less in a large circle, than in a 
small, which will proportionately lessen the friction 
in the trunnions, that it is advantageous to have the 
diameter of the gin circle large. 

In practice, it may be stated, that the diameter 
of the gin walk ought not to be less than 25 or 30 
feet. 

Mr. Tredgold gives the following view of a horse’s 
daily labour, and maximum velocity unloaded. 


Direction of labour 
in hours. 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


Maximum velocity in miles 
per hour unloaded 

14*7 
10*4 
8-5 o 
7*3 
6-6 
60 
5-5 
5-2 
4-9 
4 6 


Taking the hours of labour at 6 per day ; the 
same author assigns 125 lbs. as the maximum of 
useful effect, moving at the rate of 3 miles an hour ; 


and regarding the expense of carriage 
as 1 , he gives : 

in that case 

Milos por liour 

Proportional expense. 

Movingi forou. 

2 

1125 

166 

3 

1 

125 

31 

1-0282 

101 

4 

1-125 

83 

Li 

1*333 

62 5 

5 

1-8 

41-66 

Ua 

2 

56-5 


Mr. Tredgold states, that a horse working 6 hours, 
will raise 2250 lbs. one mile. Mr. Bevan makes 
the number 2080. 

According to Desaguliers, a horse’s power is equi- 
valent to 11000 lbs. raised one foot high in one 
minute of time, Smeaton makes the number 22916 ; 
llachette, 28000 ; and Watt, 33000. 


LIME IN AGRICULTURE. 

Qi icKLiME, in its pure state, whether in powder, 
or dissolved in water, is injurious to plants. Grass 
is killed by watering it with lime-water. But lime, 
in its state of combination with carbonic arid, is a 
useful ingredient in soils. When lime, whether 
freshly burned or slacked, is mixed with any moist, 
fibrous, vegetable matter, there is a strong action 
between the lime and the vegetable matter, and they 
form a kind of compost together, of which a part is 
usually soluble in water. By this means, matter 
which was before comparatively inert, becomes nu- 
tritive ; and, as charcoal and oxygen abound in all 
vegetable matters, the lime becomes converted into 
a carbonate. Mild lime, powdered limestone, marl8» 
or chalks, have no action of this kind upon vege« 
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table matter ; by tbeir action they prevent the too 
rapid decomposition of substances dready dissolved, 
but they have no tendency to form soluble matter. 
From these circumstances it is obvious, that the 
operation of quicklime and marl, or chalk, depends 
upon principles altogether different. Quicklime, in 
the act of becoming mild, prepares soluble out of 
insoluble matter. It is upon this circumstance that 
the operation of lime, in the preparation of wheat 
crops depends, and its efficacy in fertilizing peats, 
and in bringing into a state of cultivation all soils 
abounding in hard roots, or dry fibres, or inert ve- 
getable matter. The solution of the question, whe- 
ther quicklime ought to be applied to a soil, de- 
pends upon the quantity of inert vegetable matter it 
contains. — ^The solution of the question, whether 
marl, mild lime, or powdered limestone, ought to be 
applied, depends upon the quantity of calcareous 
matter already in the soil. All soils are improved 
by mild lime, and, ultimately, by quicklime, which 
do not effervesce with acids ; and sands are more 
benefitted by it than clays. When a soil, deficient 
in calcareous matter, contains much soluble, vege- 
table manure, the application of quicklime should 
always be avoided, as it either tends to decompose 
the soluble matters by uniting to their carbon and 
oxygen, so as to become mild lime, or it combines 
with the soluble matters, and forms compounds 
having less attraction for water than the pure vege- 
table substance. The case is the same with respect 
to most animal manures ; but the operation of the 
lime is different in different cases, and depends upon 
the nature of the animal matter. Lime fornis a 
kind of insoluble soap with oily matters, and then 
gradually decomposes them by separating from them 
oxygen and carbon. It combines, likewi.se, with the 
animal acids, and probably assists their decomposi- 
tion by abstracting carbonaceous matter from them, 
combined with oxygen ; and, consequently, it must 
render them less nutritive. It tend.s to diminish, 
likewise, the nutritive powers of albumen, from the 
same causes, and always de.stroys, to a certain ex- 
tent, the efficacy of animal manures, either by com- 
bining with certain of their elements, or by giving 
to them new arrangements. Lime sliould never be 
applied with animal manure*?, unless they are too 
rich, or for the purpose of preventing noxious 
effiuvia. It is injurious when mixed with any com- 
mon dung, tending to render the extractive matter 
insoluble. In those cases in which fermentation is 
useful to produce nutriment from vegetable sub- 
stances, lime is always efficacious, as with tanners’ 
bark. 


To the Editor. 

Sir — If you could oblige me by the insertion of the 
following original article in your very valuable 
journal, you would much oblige a constant reader. 

F, w. G. 

THEORY OF THE PRODUCTION OF 
METEOROLITES, OR METEORIC STONES. 

The proposed theory is founded upon the follow- 
ing facts, viz. 

1. Metcorolites are entirely composed of iron, 
nickel, and sometimes a small proportion of cobalt. 

2. The three above mentioned metals are the 
only three susceptible of magnetism. 


3. Their descent has always been accompaxded 
by electric phenomena. 

4. Wherever there is an electric current, there is 
always a current of magnetism at right angles to it. 

5. Iron the most abundant forms the largest 
proportion of their bulk. 

6. They are never found except in places where 
nickel is found. 

Is it not very probable that the enormonsly 
powerful magnetic currents (set in action by the 
electric currents at or before the time of their de- 
scent) may attract the above named metals from the 
earth, and at the annihilation of the opposite elec- 
tricities the magnetic currents being destroyed, the 
metals unattracted or unretained by any force, fall 
through the atmosphere, become attractive of each 
other, form masses, which from the heat produced 
by their rapid descent are fused, and thus descend 
again to the earth ? 

Professor Brande’s Lunar Theory seems, I think, 
very improbable, when we consider that the three 
metals above mentioned only are found entering 
into their composition ; — on account of the small 
depth to which they penetrate into the earth in their 
descent, the force not being so great as what they 
ought to have acquired in travelling from the moon 
to our earth ; also it appears very improbable that 
any force, however concentrated, could impel bodies 
of their usual small size from the moon’s orbit ; 
the extent of surface presented for the application 
of any force seems insufficient ; and if they came 
from a volcano in the moon, would you not expect 
traces of sulphur ? 

MISCELLANIES. 

Answer to Qiter// 186. — The materials for colored 
printing inks are as under : — 

Red — Mineral orange red, 2 oz. ; Chinese red, 

1 oz. 

Blue — Celestial blue, 2 oz. ; mazarine blue, 3 oz. 

Green — Mineral green, | oz. ; chrome green, 4 oz. 

Brown — Burnt umber, J oz. ; rose pink, 4 oz. ; 
English Vermillion, 2 drams. 

Lilac — Prussian blue, I oz. ; Indian red, 3 oz. 

Lilac Pink — Mineral pink, 2 oz, ; satin white, or 
French chalk, 3 oz. 

Orange — Mineral orange, 1 oz. ; chrome yellow, 

2 oz. 

Black — French black, 4 lb. ; lamp black, 2^ lb. ; 
rock indigo, 2 oz. ; Indian red, 2 oz. 

The above colors to be ground in printer’s var- 
nish. o. c. 

Extirpating Weeds. — Weeds may be prevented 
from growing on gravel walks by watering the walks 
with salt and water. The salt will also kill the 
weeds already there; and if these are large, they 
should, of course, be hoed up and raked off.**- 
Sherborne Mercury. 

Fluid for Writing on Knife-blades^ SawSj 8fc . — 
Pound and mix together intimately i oz. blue stone, 
^ oz. alum, and ^ oz. salt ; then put in a wine glass 
of best vinegar : after standing two or three days, 
take yeUow soap and spread it thinly and regularly 
on the article to be marked, and write with a com- 
mon quill pen. 



\M A fl A •FtKTV> rw> 



No. 76.— Masaztue of Scienco, and School of Arts— V 12 1 


fimproved Fdltion 






l$d 


MAGAZINE OF SCIENCE. 


ATMOSPHERIC RAILWAYS. 

Pneumatic Transport . — In the year 1824, the 
irgeniouB Mr. John Vallance, of Brighton, took 
out a patent for a mode of employing the natural 
pressure of the atmosphere, operating upon a partial 
vacuum, for the purpose of transporting persons 
and goods with extraordinary rapidity from place to 
place. He proposed to construct hollow cylinders 
of cast-iron, sufficiently large to allow carriages with 
passengers and goods to pass through them. A series 
of these cylinders were to be united, and extend 
from town to towm, and the junctions made suffi- 
ciently air-tight to admit of a rarefaction of the air 
within the tube, by the continued action of power- 
ful exhausting machinery at one end. The carriages, 
which were to travel inside of this tube, were to be 
of the same cylindrical form, and very nearly of the 
same transverse dimensions, so as to constitute, in 
effect, pistons, which were to be impelled by the air 
rushing in at one end of the trunk, to restore the 
equilibrium, or fill up the vacuous sj)ace mechani- 
cally proijficed on the opposite side of the pistons. 
A model, on a sufficiently large scale to test the 
efficacy of the principle and mode of action, was 
Bet up on the patentee’s premises at Brighton, and 
many persons were thus blown through the tube. 
Notwithstanding this demonstration of the correct- 
siess of the principle, sufficient subscriptions were 
not obtained to carry the plan into effect on a greater 
scale. A notion was very generally entertained that 
the scheme, if feasible, could not be carried into 
practice on an extensive scale, and at a cost that 
would repay the subscribers ; to this circumstance 
may also be added, a fear that the extraordinary 
mode proposed, of travelling in the interior of a 
tube, would not accord with the taste of the public. 
The latter objection was, however, obviated by a 
novel arrangement of mechanism, which became 
the subject of a patent granted to Mr. H. Pinkus, 
whose ijivention consists in transfon ing the action 
produced upon a piston or diaphragm, moving in 
the interior of a tunnel or tube, to its exterior, by 
connecting a vehicle or machine, situated within the 
tube, with a car or carriage without, to which the 
train of transport carriages are attached. A work- 
ing model of this invention was first exhibited in 
Wigmore-street, Cavendish-square ; and thus this 
singular mode of transport gained considerable 
celebrity, the principle upon which it is founded 
being essentially correct. 

Mr. Pinkus’s arrangements were loaded somewhat 
with unnecessary machinery, and the continuous 
valve was not sufficiently perfect to ensure certain 
'Success*— though as the first application of a new 
principle it deserves the greatest praise, and his 
more fortunate successors, Messrs. Clegg and 
Samuda, are indebted to him for every thing except 
the minor details of the valves, rendering them safer 
and more easily worked, in this improved condition 
it is that the atmospheric rail -road is now engaging 
the public attention. To explain its general princi- 
ples and construction, we give two extracts, one 
from the “Engineer’s Encyclopedia,” — the other 
from a “ Pamphlet published by Messrs. Clegg and 
Bamuda,” and to which latter we beg to refer our 
readers to estimated profits, expenses, advantages, 
&c., of the undertaking. It may be had at Weale’s 
Architectural Library, Holborn, price Is. 

“ The pneumatic railway admits of several me- 
thods of application, in each of which the dimen- 
sions, economy, and details, vary. On a line of 


road where the transit is very great, as, for example, 
between Liverpool and Manchester, a double line 
would be required, the cylinders of which, the 
patentee states, should be 36 inches in diameter, 
and so moulded, as to be of the average thickness 
of three-quarters of an inch; that is, the lower 
semi-circumference to be three-quarters of an inch, 
and enlarged into a series of rings three feet apart, 
so as to be l^J- inch thick where the rings occur ; 
thus giving the lower semi-circumference an average 
thickness of seven-eighths of an inch. The upper 
semi-circumference need not be of a greater average 
thickness than five-eighths of an inch, when disposed 
into similar rings. On a single line of road, where 
the transit is considerable, the size of the cylinders 
may be increased to 40 inches diameter, and be Oi 
a proportionate thickness ; but when the pneumatic 
system is combined with a common rail-road, that is, v 
laid between the ordinary rails, as a medium ffW 
transmitting motive power to carriages running 
the usual manner on rails fixed upon blocks, j-he * 
cylinder not having to sustain the weight or a’^jon , 
of the loaded carriages, may be reduced to 28 i/<Jhes 
diameter, and half an inch thick : and wh*^ 
system is applied to draw or propel barges on c^a^s, 
(which is dso contemplated by the patent’*) a 
cylinder of only 22 inches diameter, laid d<^“ in 
the towing-path, he considers to be fully ade^®te. 
The length of the pneumatic tube will be ei®i i-o 
the whole length of the railway or canal 
it may be applied, and it should be cast in p«^i^ ^ 
of the greatest length possible, in smooth 
moulds, so that their inner sides should be ver^ 
and true, and they are to be connected by th<i ordi- 
nary socket joint. 

“ Figure 1, is a general elevation of the irailway, 
with a train of carriages passing over it. 

“ Figure 2, is a plan of the railway, with the 
upper surface of the pipe, at the part containing 
the entrance separating valve, removed, to show its 
construction. 

“ Figure 3, is a longitudinal section of the rail- 
way, showing the connection between the piston and 
the train carriage, and the method of lifting the 
continuous valve. 

“ The moving power is communicated to the 
train through a continuous pipe or main. A, laid 
between the rails, which is exhausted by air pumps 
worked by stationary engines, fixed on the road- 
side, the distance between them varying from one to^ 
three miles, according to the nature and traffic of 
the road. A piston, B, which is introduced into 
this pipe, is attached to the leading carriage in each 
train, through a lateral opening, and is made to 
travel forward by means of the exhaustion in front 
of it. The continuous pipe is fixed between the 
rails, and bolted to the sleepers which carry them ; 
the inside of the tube is unbored, but lined or coated 
with tallow one-tenth of an inch thick, to equalize^ 
the surface, and prevent any unnecessary friction^ 
from the passage of the travelling piston through 
it. Along the upper surface of ^e pipe is a con- 
tinuous slit or groove, about two inches wide. Thii 
groove is covered by a valve extending the whoh 
length of the railway, formed of a strip of leathei 
ri vetted between iron plates, the top plates bein^v 
wider than the groove, and serving to prevent the 
external air forcing the leather into the pipe whei 
the vacuum is formed within it; and the lowei 
plates fitting into the groove when the valve is shut 
makes up the circle of the pipe, and prevents thi 
air from passing the piston; one edge of this 
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valve is securely held down by iron bars, to a longi* 
tudinal rib cast on the pipe, and allows the leather 
between the plates and the bar to act as a hinge, 
similar to a common pump valve ; the other edge of 
the valve falls into a groove which contains a com- 
position of bees’ -wax and tallow: this composition 
is solid at the temperature of the atmosphere, and 
becomes fluid when heated a few degrees above it. 
Over this valve is a protecting cover, which serves 
to preserve it from snow or rain, formed of thin 
plates of iron, about five feet long, hinged with 
leather, and the end of each plate underlaps the 
next in the direction of the piston’s motion, thus 
ensuring the lifting of each in succession. To the 
underside of the first carriage in each train is at- 
tached the piston, B, and its appurtenances ; a rod 
passing horizontally from the piston is attached to 
a connecting arm, C, about six feet behind the 
piston. This connecting arm passes through the 
continuous groove in the pipe, and being fixed to 
the carriage, imparts motion to the train as the tube 
becomes exhausted ; to the piston rod are also 
attached four steel wheels, II H, (two in advance 
and two behind the connecting arm,) which serve to 
lift the valve, and form a space for the passage of 
the connecting arm, and also for the admission of 
air to the back of the piston ; another steel wheel 
is attached to the carriage, regulated by a spring, 
which serves to ensure the perfect closing of the 
valve, by running over the top plates immediately 
after the arm has passed. A copper tube or heater, 
N, about ten feet long, constantly kept hot by a 
small stove, Z, also fixed to the under side of the 
carriage, passes over and melts the surface of 
proposition (which has been broken by lifting the 
klve,) which upon cooling becomes solid, and 
lermetically seals the valves. Thus each train in 
)a8sing leaves the pipe in a fit state to receive the 
lext train. 

** The continuous pipe is divided into suitable 
Actions (according to the respective distance of the 
xed steam engines) by separating valves F and Q, 
rhich are opened by the train as it goes along : 
hese valves are so constructed, that no stoppage or 
Uminution of speed is necessary in passing from 
one section to another. The exit separating valve 
F, or that at the end of the section nearest to its 
engine, is opened by the compression of air 
ront of the piston, which necessarily takes place 
r it has passed the branch which communicates 
1 the air-pump ; the entrance separating valve F 
it near the commencement of the next section 
sipe,) is an equilibrium or balance valve, and 
ns immediately the piston has entered the pipe. 

! main pipe is put together with deep socket 
ts, in each of which an annular space is left 
at the middle of the packing, and filled with a 
i-fluid : thus any possible leakage of air into 
pipe is prevented. 

l^e following accounts of the working of this 
em on the Birmingham, Bristol, and Thames 
ction Railroad, will prove its efficiency. 

The part of the line on which the system is laid 
town is between the Great Western Railway and 
;he Uxbridge line, on an incline rising part 1 in 
120, and part 1 in 115. 

** The section of vacuum pipe is half a mile long, 
and nine inches internal diameter. 

** The exhausting pump is 37i inches diameter, 
and 22^ inches stroke, worked by an engine of six- 
teen horse power. 

“For the purpose of experiment, a series of 1 


posts were fixed along the h^ mile, every two 
chains apart, and a guage at each end the pipe, 
for the purpose of ascertaining the |legree to which 
the pipe was exhausted. A vacuum equal to a 
column of mercury of 18 inches was obtained in 
one and a half or two minutes, and both guages 
indicated the same extent of vacuum at the same 
instant.” 


COLLECTING SHELLS. 

In collecting shells the implements required are few 
in number. The principal of these is a ladle or 
spoon, made of tin or thin iron, 5 inches long and 
wide, with a rim about an inch in height ; it may 
have a short hollow handle, by which it may be 
fixed to the end of a long walking stick ; the middle 
should be perforated with holes, no larger than is 
sufficient for the passage of water. This instru- 
ment is very useful in fishing for small river shells, 
or for sifting fine sand on the sea-shore? One or 
two strong knives will be necessary for separating, 
limpets, ear-shells, &c. from the rocks. A hammer 
and chisel, for procuring such as perforate; and 
small tin boxes and bags fur containing the speci- 
mens. In searching for the larger fresh- water bi- 
valves, a landing net, with very small meshes, is ot 
great service, and it may be made to fit upon the 
same stick as that which receives the spoon already 
described. 

Marine shells* are the most numerous, and there 
are few situations on the sea-coasts which do not. 
produce some species. The lowest ebb of the tide 
is the best time for searching for them. The rocks,, 
corals, and stones, which are then left exposed, 
should be carefully examined for chitons, limpets, 
car-shells, and other adhesive tribes, which are 
fixed upon the surface, or shelter themselves in the 
crevices. They are detached by suddenly passing a 
knife between them and the substance they are 
upon. Muscles, and other gregarious bivalvek, 
furnished with a byssus, likewise occur in such situ- 
ations. Wherever the rock, mud, or sand, is pierced 
with round holes, the collector may be tolerably 
sure of finding bivalves : they are procured either 
by breaking the rock with a hammer, or digging 
deep into the sand or mud with a spade. The little 
puddles of salt water, left by the tide, are the habi- 
tations of many univalve shells ; and others will be 
found beneath loose stones and sea-weeds. If any 
shells appear to have been recently cast up on thei 
beach, and are not broken, they may be collected p 
but such as have lain some time, exposed to the 
friction of the waves and the heat of the sun, are 
scarcely worth that trouble. After a gale of* wind,, 
or violent storm, the shore should be immediately 
visited, as fine shells are frequently to be met with r 
if the line of coast is extensive, a few boyx should 
be engaged to assist in the search. This must be 
done quickly ; for it not unfrequently happens, that 
the next flow of the tide takes away every shell. 
Small blands and coral reefs, not exposed to violent 
sorffi, are generally very rich in shells, particularly 
in different species of SpondyliM^ tree -oysters 
O)endr 08 tre<B) t clams (Tridacn<B), winged muscles 
(Margarita:), and other adhesive or byssiferous bi- 
valves. 

The trawl, or dragging net, upon a productive 
coast, will generally bring up a variety of Uvinj^ 
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shell-fisht as well as of other marine animals. 
Wheneyer dead or brolcen shells are drawn up with 
the sounding Hne, or obserred upon the beach, they 
afford an almost certain indication of the coast being 
productiye. The trawl should be tried in every 
direction, both in deep and shallow water ; and 
when once the shelly ground has been discovered, 
the collector may calculate upon procuring a variety 
of species peculiar to such waters. Shell-fish of a 
carnivorous nature may be caught in lobster pots, 
which they frequent for the purpose of feeding upon 
the offal used as baits. In the Mauritian islands it 
is a common practice to fish for olive and harp 
shells with a line and hook baited with flesh : this 
method, no doubt, might be employed with great 
advantage on other productive shores. The fish 
markets in Catholic countries should be regularly 
visited, particularly during the season of Lent, when 
shell-fish constitute an important article of food to 
the inhabitants. In the market of Naples, are 
often seen fine specimens of Cardium spinosum and 
aculeatunij Pectunculus pilosus^ Pecten Jacohea^ 
and varia^ Murex brandanus^ and many other 
species of a smaller size, thus exposed for sale, 
merely for the sake of the fish. Trawling in the 
bay would produce, without doubt, a still greater 
number. At Taranto, according to Swinburne and 
Ulysses, the variety and abundance of shell-fish is 
prodigious: the latter author enumerates 185 
species, found by himself at Taranto and Naples. 
Shells, also, are procured by divers or pearl fishers 
in various parts of India. It has been said that the 
magnificent collection of shells formed by the late 
Mr. Griffiths in the island of Sumatra, were nearly 
all procured in this manner. The sea, in the shel- 
tered bays and coves of tropical climates, is at times 
so clear and transparent, that objects are distin- 
guished at the depth of fifteen or twenty feet. The 
collector should avail himself of this, by using a 
small hand-net fastened to a pole, by which the 
bottom may be scraped. 

The most productive coasts for shells are those 
of the continent and islands of the Indian Ocean, 
from whence near one -fourth of the exotic species 
usually seen in cabinets are brought. It may be 
taken as a general rule, that the shores of islands 
abound with more shells than those of continents. 
Ceylon, Amboyna, Sumatra, and Java, have long 
been celebrate'd for their shells; but those from 
Borneo and New Guinea are very little known. The 
island of Timor may be called the paradise of con- 
chologists ; for it has frequently been averred, that 
no part of the world can be compared with it in the 
variety and profusion of its marine productions. 
The coasts of Australia are considered productive, 
yet not particularly so. From the Pacific Islands 
many beautiful and rare species have been obtained ; 
and numerous others, in all probability, remain to 
be discovered. It is singular, that while the eastern 
coasts of South America are particularly barren, the 
western shores are found to be plentifully inhabited 
by testaceous animals, more especially those of the 
cydobranchian tribe, or chitons, numerous species 
of which, of late years, have been received from 
Chili. In Britain, the west of England affords 
nearly two-thirds of all the marine species yet dis- 
covered. ^e coast of Exmouth, Sandwich, and 
Weymouth, are particularly productive ; so likewise 
are those of Tenby, Barmouth, Hastings, 6cc. In 
Ireland, Dr. Turton has explored Bantry Bay, and 
the celebrated stiver strand of Portmamock, in 
Dublin Bay, with great assiduity and singular 


success ; while in Scotland, a considerable number 
of rare and interesting shells have been discovered 
in the Frith of Forth, by Captain Laskey, and 
accurately described by him in the TransactioM q/ 
the Wernerian Society, 

Fluviatile sheila may be sought for in fresh-watei 
lakes, ponds, rivers, streams, and ditches filled b] 
brooks. The greatest number of the univalvei 
occur at or near the surface, under*the leaves a 
aquatic plants, among decayed vegetables, &c. Thf^ 
bivalves, on the other hand, as also the Ampullari^ 
MelanicSt Paludince^ among the univalves, are ow 
to be found at the bottom, either among the pebble 
or partly imbedded in the sand or mud : the fiiB 
are easily captured by the hand, or by the spo<H 
already described ; but the different species of CycltiM 
UniOf Anodony Ac., from fixing themselves 
the mud (very often two or three inches beneath M* 
surface), can only be extracted by a strong seq^ 
circular landing net, somewhat resembling a draguj 
miniature — the curved portion being that to which 
the handle is attached, while the straight side is in 
front : this side, which comes in contact with the 
bottom, might be furnished with three or four iron 
prongs, like a rake, which would detach the shells 
from the mud ; while the net, being drawn forward, 
would receive them. Many of the European fluvia- 
tile bivalves are minute, and can only be secured by 
a net with very small meshes. There are scarcely 
any situations in this country where fresh-water 
shells may not be found. The exotic species should 
particularly engage the attention of the collector. 
The great rivers and lakes of North America abound 
with a surprising number of these bivalves, many 
of which grow to a very large size and astonishing 
thickness. Although we are now well acquainted 
with those of North America, few, comparatively, 
have yet been brought from the tropical regions of 
that continent, — still fewer from Asia, and scarc^y 
any from Africa. As no cause has been assigned for 
such a singular disparity, we may presume it is oc- 
casioned by the fresh waters of those regions not 
having been sufficiently examined. 

Land shells occur in all countries, and are found 
in various situations ; as humid spots covered by 
herbage, rank grass, &c, ; beneath the bark, or 
within the hollows of old trees, crevices of rocks, 
walls, bones, &c. Early in the morning, during a 
damp sunless day, or after showers of rain, land 
mollusks may be found crawling on the leaves of 
plants, the stems of trees, &c. The animal's will 
sometimes live in a torpid state for one or two years 
after they have been removed from their native 
country : it is therefore highly desirable that this 
experiment should be tried with a few of each 
species ; packing them in moss, or loose vegetable 
earth, but in such a way that they may not be shaker, 
during the voyage. 

The animals of all shells may be killed with warm 
water, in which they should remain two or three 
hours. The water must not boil, otherwise the 
colors, in many cases, will be changed or injured. 
Previous to removing the animal, the shells should 
be simply cleaned with water and a hard brush.^ 
Spirits of salt, or other acids, on no account should 
be used: they are, indeed, employed to remove 
scurf, or any extraneous bodfies that sometimes bide 
the beauty of the specimens ; but their application 
requires much skill, and will prove destructive in 
the hands of inexperienced persons. When the 
shells, therefore, have been cleaned with a brush, 
the dead animals can be removed with a stout pin. 
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or the point of ft knife : the latter will be necessary 
for cutting the two muscles, generally found in bi- 
valves, and by which the valves are closed. The 
animals of these shells are never dead until these 
muscles are relaxed, and the valves begin to gape. 
During this operation, great care must be taken not 
to injure the teeth ; and it is desirable that the liga- 
ment should be preserved entire. The operculum, or 
lid, which closes the mouth of univalves, should be 
carefully detached, wrapped in paper, and replaced 
within the aperture. The shells may be left to drain 
upon a towel and board placed in the shade. In 
tropical countries, the assistance of ants may be 
called in with advantage. 

In packing shells, the smaller and more delicate 
kinds will be best secured from injury in chip 
boxes ; to these should be affixed labels, stating the 
place they were found in, and any other circum- 
stances. Those armed with long and tender spines 
had better be enveloped in cotton or tow, until their 
points are completely covered : the rest may be 
wrapped in cotton, paper, or other soft substance, 
and closely packed ; taking care to put the largest 
and heaviest at the bottom, and filling up the in- 
terstices with the smaller species. Many of these 
latter, also, may be packed, with greater security, 
within the large ones ; thus the risk of injury will 
be diminished, and much space saved. 

CHEMICAL TESTS. 

(Remmed from page 168 J 

Teet for Iron in Mineral Waters. — To any mi- 
neral water, suspected of containing iron, add a little 
lime water: a precipitate of carbonate of lime, 
mixed with a portion of oxide of iron, which is of a 
light brown color, will fall down. Pour a few 
drops of the solution of succinate of ammonia into 
a wine glass containing any fluid where iron is sus- 
pected to exist ; for example, a solution of the mu- 
riate of iron : there will instantly be a copious pre- 
cipitate of succinate of iron, whilst muriate of am- 
monia will be held in solution. Chalybeate waters 
may thus be proved to have iron in solution. 

Test f tr Gold in Solution, — Pour about ten or 
twelve div>ps of nitro-muriate of gold into a wine 
glass containing distilled water ; the mixture will in 
the present case be colorless, but if it be stirred 
round with a piece of tin, or a slip of tinned iron, 
it will assume the appearance of port wine. This 
precipitate, (which is the same as that known by the 
name of the purple precipitate of Cassius y) will 
soon fall down in the form of a purple powder. 

Test for Platinum and for Potass, — Pour some 
of the solution of carbonate of potass into a wine 
glass, containing sonib fluted nitro-muriate of pla- 
tinum : a yellow precipitate will fall down. As a 
solution of soda has not this effect, a very ready 
way of discovering the existence of potass in com- 
bination, is by letting fall a few drops of the nitro- 
muriate into the suspected solution. 

Test for Iron and Copper in Alum, — Sulphate of 
alumine and potass very often contains sulphates of 
iron and copper. These may be detected as follows : 
^solve two drams of the alum in hot water, and 
pour the solution into different wine glasses, into 
one of these pour a few drops of a solution of pms- 
siate of potass ; if iron be present, a dark blue pre- 
cipitate will tidee place ; this is the prussiate of iron, 
or Prussian blue. Into the other glass pour a solu- 


tion of pure ammonia: if copper be present, a 
beautiful light blue color will pervade the liquid, 
from the precipitation of ammoninret of copper. 

Tests for Tellurium , — In a solution supposed to 
contain tellurium, immerse a tin rod. If tellurium 
be present, it will be precipitated on the rod in the 
metallic state, it will have a greyish white lustre 
similar to the tin itself. To prove beyond doubt the 
existence of the tellurium in the solution, the pre- 
cipitated metal should be wiped off from the rod by 
a feather on a piece of paper. A further test for 
the presence of this metal, is a small quantity of the 
subcarbonate of potass, which will throw down a 
white precipitate. Experiments should be made 
with both these on different portions of the liquid 
to be tested. 

Tests for Lead and Copper in Wine, — Put 

into a crucible one ounce of sulphur, and one ounce 
of pure lime, and keep them in a white heat for 
nearly half an hour ; when cold, add one ounce of 
the super-tartrate of potass, and boil the whole in 
a mattress with some distilled water for about half 
an hour. Decant the supernatant liqipr into small 
phials, adding about twenty or thirty drops of mu- 
riatic acid to each. The phials must be well stopped 
and preserved for use. Lead, copper and other 
deleterious metals will be precipitated, of a black 
color, by tliis liquid, if poured, in the quantity of 
only a few drops, into the suspected wine or cyder. 
The muriatic acid is added to this test, to prevent 
the precipitation of iron, which might exist in the 
wine without any mischief resulting from its use. 

Another test for these pernicious metals in wine 
and cyder, exists ready formed in nature. Pour 
into a glass of suspected wine, cyder, or perry, a few 
drops of Harrowgate water. If any lead, &c., be 
present, it will fall down in the state of a black 
precipitate, being combined with the sulphuretted 
hydrogen by which these waters are impregnated. 

(To be continued,) 


THE CHARCOAL GALVANIC BATTERY. 

BT MB. SMEE. 

Mr. Smbe says, that ** When a diamond is placed 
in contact with amalgamated zinc in dilute sulphuric 
acid, 110 gas is given off, nor copper precipitated on 
it from a solution of that metal when touched by 
zinc. Gas coke, however, recently ignited, or 
plumbago, placed under similar circumstances, 
copiously evolves hydrogen from its surface. The 
same circumstance is noticed with the various forms 
of porous coke and boxwood charcoal, but in these 
cases no gas is given off for some little time. Ob- 
serving this, it is a matter of great interest to know 
what became of the gas for the first few seconds, 
and it directly occurred that the first portions of 
gas were bound down in a nascent state with the 
charcoal : this was proved by placing it in a solu- 
tion of copper, when the charcoal and the coke 
became coated with a thin film of the metal. In 
the same way gold, silver, mercury, and lead, were 
precipitated from tiieir solutions, and iodine set free 
from iodic acid. Probably the other metals were 
also precipitated, but theiir colors render a thin film 
difficult to be distmipushed. When charcoal or the 
porous coke is ma& to form the electrodes of a 
battery, the piece ferminl^ the kathode or platinode 
is found to Imve similacr properties ; but the anode 
or sincode, however, is found to possess nascent 
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oxygen from its liberating chlorine from muriatic 
acid, though this is not quite so satisfactory as the 
experiment with the hydrogen. The gas coke and 
plumbago are found not to possess the property of 
retaining the gases. Occasionally charcoal will be 
found to precipitate gold and silver from their so- 
lutions, but in these cases copper, and those metals 
which have a greater affinity for oxygen, are not 
reduced. 

** View the importance of these experiments, as 
they demonstratively prove that which has hitherto 
been the prevailing theory, namely, that nascent 
hydrogen precipitates the metals, and that the pre- 
cipitation may take place when the galvanic current 
is broken ; for the coke will retain its hydrogen in 
some cases for forty-eight or more hours. Now in 
what state is the hydrogen when it has these pro- 
perties ? Is it in the form of minute bubbles ad- 
hering to the surface ? This would appear to be a 
mystery. It is probably in a state analogous to so- 
lution ; for if a piece of smooth platinum be placed 
in contact with xinc till minute bubbles are covering 
its whole surface, and then the zinc be removed 
and a solution of a metal be poured upon the pla- 
tinum in such a way that the bubbles are not dis- 
turbed, no precipitation takes place ; and even 
spongy platinum or spongy palladium fails under 
the sanpie circumstances to precipitate the metal. 

“ Much difficulty arises in naming the two poles 
of a battery ; they are called the positive end and the 
negative end, the anode and the kathode, the pla- 
tinode and zincode ; now as each pole of a simple 
battery becomes reversed if the battery is doublf d, 
it is better to name the two ends from the oxygen 
and hydrogen ; since we have shown that the gal- 
vanic current owes its power of decomposing many 
substances entirely to these gases. TLc names 
which are proposed are oxode, at which oxygen is 
evolved, and hydrogode, where the hydrogen is 
given off. 

** The soft and spongy charcoals, as those of deal, 
possess the property of evolving gas very imperfectly. 

“ Various kinds of coal, such as anthracite and 
cannel, were tried, but none were found to evolve 
hydrogen, nor to have copper precipitated when the 
circuit was made in a solution of that metal. 

“ From the above experiments we see that batte- 
ries may be constructed of carbon in the place of a 
negative metal; the hard coke or plumbago an- 
swering best, and the porous coke and box -wood 
charcoal next. These may be used as an ordinary 
battery with sulphuric acid, but of course a battery 
thus constructed possesses but little power. If, 
however, the hydrogen is removed upon Professor 
DanieU’s principle, then will the power be increased, 
and a charcoal battery may be made of surprising 
energy. The hydrogen may be removed by me- 
tallic solutions, which have a feeble affinity for 
oxygen, and therefore those of gold, silver, plati- 
num, or copper, would answer best ; the latter 
being the only one in use from its cheapness. The 
highly oxygenated acids, such as nitric, 8cc., are 
more powerful than these, and are now considerably 
employed ; hut disadvantages attend their action, 
for if the current is required to be continued for a 
long time, a large quantity of acid must be used, 
and the fumes arising from the battery are injurious 
to the animal economy ; in addition, the strong acid 
is liable to be spilt over the fingers or clothes ; and, 
lastly, it always transudes through the porous tubes, 
and acte upon the zinc, even when amalgamated, to 
a oonilderable extent. 


** It iz perhaps worthy of notice, that the powera 
of the nitric acid battery are not to be attributed to 
the fluids alone, for no current is formed when 
platinum is used in both cells. Strong sulphuric 
acid produced scarcely any action, but the addition 
of nitric acid rendered it powerful, for a time pro- 
portionate to the quantity of the latter acid used. 

I have tried other substances which have aq affinity 
for hydrogen, such as chlorine, iodine, chloride of 
lime, peroxide of iron, (or a mixture of muriatic 
acid and peroxide of manganese,) so that nascent 
chlorine may be evolved during the action of the 
battery ; but I find that even with the latter, the 
action, though powerful, is one quarter less than 
with strong nitric acid. 

“ A coke battery of two cells, with eight ounces 
of nitric acid and dilute sulphuric acid, yields ten 
cubic inches of gas in five minutes. In this case 
about eight square inches and a half of carbon were 
exposed, and the communication was effected by 
means of thick platinum wires. The same quantity 
of gas was given off from seven square inches of 
platinum. One piece of charcoal in a single cell 
gave one-fifth of a cubic inch in twenty minutes. 

“ Experiments were performed on the properties 
of selenium, sulphur, phosphorus, bromine, iodine, 
and chloride ; but as nothing very worthy of notice 
was discovered, it vill be unnecessary to dwell upon ^ 
these substances. ’ 

“With regard to the metallic elementary bodies, ^ 
their properties have been investigated so frequently, 
and to such an extent, that it may seem unnecessary ' 
to draw attention again to them ; but two circum- 
stances influencing their action have never been 
noticed. It is well known that the positive metal 
should be the most readily acted upon by the solu- 
tion, and the negative the least, and the further these ^ 
are apart, the more forcible will be the battery; ^ 
thus, cat eris paribus f platinum and zinc are more * 
powerful than iron and zinc ; but if a circuit be 
made of a piece of smooth platinum and zinc, it will 
sometimes happen that the effect is less than when a 
circuit is formed by a similar piece of iron. Now 
this appears at first sight paradoxical, though it can 
in many instances be easily explained ; for if the 
platinum be carefully examined, it will be seen that 
the acid solution does not really wet the platinum, 
but runs off from the greater part of the surface, 
as metallic mercury does from glass. In this state, 
a piece of platinum, having a surface of thirty-two 
square inches, formed into a battery with amal- 
gamated zinc and connected with a magnet, sup- 
ported three-quarters of a pound through five thick- 
nesses of paper : when the same piece of platinum 
was heated or dipped in nitric acid, and afterwards , 
well washed, it supported a similar weight through 
twelve thicknesses of paper, thus being less power- * 
ful than iron in the first instance, and more so in 
the second. In the same way, silver supported 
under the like circumstances, the keeper of a mag- 
net through three layers of paper ; on being heated 
and again wetted, the attractive force was exerted 
through nine thicknesses of paper, but no additional 
power was gained by removing the surface of the 
silver by nitric acid. The metals in these caws 
appear to become coated with a film of air, 
effectually prevents the contact of the fluid. Tbif 
is also seen in the various forms of charcoal, wme^ 
after ignition are very powerful, but lose much 
their force if long exposed to the air ; 
however, is restored upon their being again heated. 
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I PLANTS IN LIVING ROOMS. 

^EBY much has been said about plants in windows, 
||^e asserting their tendency to injure health, and 
|\hers the contrary. There is one point, however, 
which I think ^ will agree, and that is, their 
beautiful appearance. Whether in the splendid 
lalls and drawing-rooms of the wealthy, or in the 
lumble cottage of the poor, there can be but one 
)pinion respecting their appearance. What artificial 
splendour can compete with a number of handsome 
lowering plants in the windows of our rooms? 
Certainly none. Their beautiful green leaves, con- 
trasted with their blossoms of various forms and 
solors, present an appearance altogether beyond the 
reach of art ; and during the winter months, when 
bhe ground is covered with snow, and the gardens 
present an appearance more of desolation than of 
beauty, the trees all leafless, and the flowers cut 
iown by the frost, then what a feast is presented by 
Sowers blooming away in your house, (heedless of the 
chilling blasts without,) enlivening the dreariness of 
winter, spreading an odoriferous perfume through 
your apartments, and rivalling in beauty many of 
those tender kinds, who only delight us with their 
Fragrant flowers during the genial summer weather, 
not able to bear up against the chilling and frosty 
air of winter. With regard to the choice of flowers 
For windows, of course, that is a matter of taste ; 
but for the cottager, I think, he will find the Fuchsia, 
Hydrangea, Chinese Primrose, Cactus speciosa, and 
Monthly Roses, to be not only cheap, but elegant 
additions to his apartments. 

We will now proceed to consider the principal 
question on the subject, viz. : are they beneficial or 
injurious to health ? and I shall endeavour to show 
dearly and upon philosophical principles, that in 
moderaie quontUiea they are decidedly healthy. 
Our atmosphere is simply a mixture of oxygen, or 
vital air, (so called because no animal can live 
without it,) and nitrogen, (called also azotic gas, 
because it would immediately deprive any one of 
life, who was to breathe it) with an exceedingly 
small quantity (about 1 part in 1000) of carbonic 
acid gas, which is also poisonous, and of course, 
several adventitious substances, such as watery 
vapour, &c. Now', in breathing this atmospheric 
air, man, and all other animals, retain the oxygen 
which enters into the blood, and return the nitrogen, 
which being lighter than the air, ascends and waits 
for fresh combinations ; thus man deprives the air 
of its constituent which supports life, and returns 
the poisonous part ; on the contrary, plants (not 
flowers only, but plants generally,) give out during 
the day a large quantity of oxygen, which com- 
bining with the nitrogen which man exhales, pre- 
serves the equilibrium and reforms atmospheric air. 
Here, then, we see that “ the plant purifies what 
the animal had poisoned.” The loss of the vast 
quantity of oxygen which is absorbed by the 
breathing of animals, would soon render the air 
totally unfit for use, if the Almighty Framer of the 
universe had not in his infinite wisdom appointed 
nn antidote in the vegetable creation. This is, 1 
think, a sufficient evidence, that plants in rooms are 
decidedly healthy^ but when 1 state this, I must 
also assert, that in bed-rooms they are exceedingly 
deleterious^ as during the nighty many plants give 
out carbon instead of oxygen, and by that means 
instead of purifying the air help to poison it. The 
fact that man exhales air unfit for being re-breathed, 
is too clear and generally admitted, to need an ex- 


periment ; but perhaps it may be as well to mention 
one, as some readers of this article may be sceptical 
on this point, to show that, during the day, plants 
give out oxygen ; I therefore select the following 
from Parke’s Rudiments of Chemistry : — ** Invert 
a glass bell full of water in a flat dish of water, and 
introduce leaves under it. Expose the apparatus 
to the sun's rays and very pure oxygen gas will be 
disengaged, which vrill displace the water in the 
glass and occupy its place.” In like manner, a sprig 
of mint corked in a small portion of carbonic acid 
gas, will render it capable of supporting life. 
Thinking, as one of our present authors writes, 
that ” Floriculture is amongst the most innocent 
and humanising of all pleasures^' and that ” every 
thing which tends to diffuse such jmrsuits amongst 
those who have too few amusements^ is a point 
gained for happiness and for virtue I consider it a 
duty which I, as a Floriculturist, owe to my favourite 
recreation, to endeavour to remove that prejudice 
which so generally exists against flowers in windows, 
by showing, that (except in sleeping apartments) it 
is destitute of foundation ; and furthe-^ by proving 
on chemical and philosophical principles, that they 
are not only interesting and beautiful^ but actually 
conduce to the salubrity of the atmosphere. 

On purchasing Plants. — Those who are fond of 
having plants in their windows are often disap);)ointed 
in their wishes, by the want of a little knowledge 
and a little care ; for though the plants which they 
purchase appear hi fine condition when purchased, 
they frequently begin to fall oflF at the very time 
when they ought to come into full flower. One 
obvious cause of this is, the different circumstances 
they arc placed under by the purchaser, to what 
they had been in when in possession of the nursery- 
man ; and still more, the very different management 
to which they are subjected. 

In purchasing flowers in pots, it is important to 
recollect, that by far the greater number of them 
have been forced into a premature display of their 
beauties by artificial heat and shelter, which renders 
them full of sap and tender, from the branches and 
shoots not being ripened. The color of their leaves 
is of a peculiar shade of green, which from the 
abundance of their juices, appears not unhealthy ; 
but though it may appear fresh, it is much paler 
than plants which have grown in the open air and 
exposed to the variations of the weather. Another 
important circumstance is, that the nurseryman's 
green-house always has light perpendicular, as well 
as on both sides, so that his plants grow upright, 
and send out branches on all sides, forming what is 
termed a well-balanced head. 

Now when a plant which has been thus reared is 
transferred to the inside of a room window, or to a 
flow'er-stand in a sitting-room, it is at once deprived 
of its customary perpendicular light from the roof 
of the green-house, as well as two, if not three, of 
its side lights ; that is, it only receives light on one 
side, to which it will soon bend, till its upright 
growth is spoiled, and the balance of the head is 
destroyed by the branches receiving the front light 
far outgrowing those which are behind them. When 
this is first observed, the bending of the plant is 
attempted to be corrected by turning the back part 
to the front ; but this, so far from answering the 
purpose, not only gives the branches unsightly 
curves and twists, but greatly weakens the plant. 
It is much better to let the tendency of the boughs 
to the light operate always in the same direction, 
till the whole assume the spread^ fan-like position 
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which ia the only natural one for window plants 
ha/oing no perpendicular light — it being impossible 
in such cases to grow plants with well-balanced 
heads. 

It is also very important, on purchasing plants in 
pots, at first not to expose them out of doors, either 
all night or to bright sunshine. The cold of our 
nights, even far in the summer, will often injure, if 
it do not kill, plants not gradually inured to it : 
while the bright sunlight of a summer's day will 
often wither or kill pUnts which have previously 
bad only the tempered light of a green-house. 

With respect to watering, in cool moist weather 
it is very generally overdone, and the plants are 
rendered dropsical and sickly, by having the mould 
always soaking wet ; whereas, in dry summer wea- 
ther, they are as generally under-watered, — for in 
such weather f the effects of one watering^ particu- 
larly in small potSt and more so when these are 
new and porous^ will disappear in a few hours. 
Many plants, in such circumstances, would require 
to be watered at least iwtce^ \f not thrice a day. 
The greatest care ought always to be taken to have 
the pots so drained with broken potsherds, as that 
no water may stagnate, and for this reason all pans 
with standing water in them should be prohibited. 
-—Floral Calendar. 


MISCELLANIES. 

Interesting Example of Electrical Attraction . — 
It is probably known to many persons, that, in the 
process of applying gold-leaf in gilding the frames 
of pictures and looking glasses, the frame, after 
being duly prepared by a composition which is laid 
on with a brush, is moistened with gin or some other 
spirit. The gold-leaf, cut up by a round-edged 
knife into pieces of a suitable sire, is taken up on a 
flat hair-brush and brought with the gold downward 
very near to the place to which it is to be applied. 
W^hen it comes within a short distance, generally 
about half or three-quarters of an inch, without any 
farther attention of the artist, it suddenly flies from 
the hair-brush to the surface on which it is to be 
laid, and clings to it and embraces it with such deli- 
cacy as to cover every roughness. The gold, appa- 
rently, makes just such an effort, as it does when 
attracted in the gold leaf electrometer, and it ap- 
pears to arise from the same cause, namely, an 
electrical attraction. This attraction is obviously 
produced by the evaporation of the spirit. Evapo- 
ration is well known to produce electrical excitement, 
and to generate opposite states of electricity in the 
contiguous bodies. We should therefore expect 
the attraction to be the strongest in the case of 
those bodies which evaporate most readily — accord- 
ingly the gold leaf is less powerfully attracted when 
water is substituted for spirit. The success of the 
gilder appears, in these cases, to depend very much 
on the exertion of a principle which he is very little 
aware of. It would seem, that but for this, it would 
be scarcely possible to apply the leaf with entire 
precision, to all the variety of surface produced by 
the carver. We have thought it worth while men- 
tioning, as a happy illustration of a scientific princi- 
ple occurring in the arts. 

PumpHn Sugar. — Some rural landholders in the 
neighbourhood of Presburgh have just tried to make 
pumpkin sugar, and the experiment has completely 
succeeded. Twenty-seven quintals of that vegetable 


one of great importance to Hungary, soi. 
very favorable to the cultivation of pun^wSs, wh i 
attain here so large a size that some of are ' 
be found weighing four hundred ik>un4l#<^^^; 
Paper, ''<* ‘ 

Garden Pots,— A. patent has been out 
a garden pot. In appearance it is hie omn j 
one, but it has an outer or seoond siddl'ttf 
intermediate space is formed for t]|||^finpply 
water; which, on account of the por^M’^'^turo 
the material used in the manuiactu 
filters through the inner pot, and 
flowers or shrubs therein planted a < 
uniform supply. 

Dry Eot.—ChancOt which often vaiuu)»l^ 
information to observers, has pointed io/ot n prev'^ij 
tive of the rot in timber, that, while it p; onuses ( 
be efficacious, has, at the same time, clK'apne'i^t t 
recommend its employment. It has bceu . a 
that the timber used about the copperas 
Whitstable, in Kent, has continued in a id 
for many years, which the seafaring pOrph' of <hd 
place attribute to its being soaked in the Iiquu’* 
runs from the copperas-stones, and arc ^ m in 
in thinking this would prove a complete | iLvt i*i|^ 
of dry rot ; there is a greater reason to hope for j 
good effect from this, as the copperas liquor, by itf 
sulphuric acid, has a decided action on every part of 
timber, somewhat analogous to that which charring 
has on its surface, by wMch it has been long known 
to be preserved where it would otherwise have de*> 
cayed rapidly. 

India Rubber Hats.—kfx American paper, the 

Portland Courier," says, that a manufacturer at 
Portland has succeeded in making very good hats 
from Indian-rubber. They are, it adds, very light, 
weighing, on an average, about four ounces, and arc 
so elastic that they may be folded like a handker- 
chief — may be crushed into any shape, and will 
immediately return to their original form withottl 
being injured in the smallest degree. They may bo 
folded in a trunk by the traveller, and at the end of 
the longest journey can be restored to shape without 
any difficulty, and without sustaining any injury. 

To Fix Black-lead Pencil Drawings. — Dissolvta 
small quantity of isinglass, and dilute it with wann 
water, till so thin that when spread upon paper, aOd 
dry, it shall be free from those sparkling particl' 
which never fail to appear, if too thick. Takjj 
broad flat camel-hair pencil, set in tin, and fill 
plentifully with the solution, and draw it slighf 
over the work, intended to be fixed, once or twii 
or according as the size of the picture may requij 
it must be very carefully done, to prevent disturb| 
the sharpness of the pencil work ; when dry, it \ 
be found to resist the effect of Indian-rubber. 
is advantageous to sponge the back of the papei 
Bristol board before applying the solution, in orj 
that the paper may dry level, as it is apt to conti 
round the edges when only one side is wet. If tl 
be a margin round the drawing, it is not requisiti 
sponge the back. Milk and water answers 
above purpose quite as well — so does alum wati 

Liquid True Blue, — ^Take half a pound of 1 
double oil of vitriol, mix one ounce of Danish ind 
(first pound the indigo very fine,) and scrape \ 
little chalk ; have a large iron pot half fiill of sa 
which set on the fire — ^when the sand is hot, put | 
bottle in and let the vitriol, &e. boil gently fil 
quarter of an hour^take the whole off the fire f 
let it stand for twenty-four hours, and then bott' 
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BOOKBINDING 

Is the art of securing together a number of separate 
leaves into one book, and is of very great antit^uity, 
the invention being generally attributed to one of 
the kings of Pergarnus, to whom we are also said to 
be indebted for the invention of parchment. Book- 
binding, properly so called, includes the binding of 
all printed books ; while vellum-bmding is the term 
applied to the binding of every description of .ac- 
count books. The two branehes are (piite distinct, 
and seldom, if ever, sueeessfully jiraetised by the 
same individual ; we shall, therefore, describe each 
branch separately, beginning with bookbinding. 

Jn binding printed books, they are giaierally re- 
ceived by the binder in sheets, which are folded 
into quartos, octavos, duodecimos, &.e. as the case 
may be. This process is assisted by <*erfain catcli- 
marks or signatures, printed at the bottom of each 
sheet, by attending to which, and keeping the folio 
of one page on the folio of another, and at the same 
time preserving the necessary correspondence be- 
tween tl|e foot of each page, the work will be pro- 
perly folded, and an uniformity of margin preserved 
throughout the work. The hook having been folded 
and ])resscd, is next beaten on a large smooth stone, 
with a cast iron bell-shaped hammer, vn eighmg fi oni 
twelve to fourteen ])ouiids. This beating reijuircs 
great e.ire and skilfalin'ss on the part of the woik- 
inan, and various attenqits have bicn made, at dif- 
ferent ])eriods, to siqicrsede the ^iroccss, by the nse 
of hydraulic and other powerful ])resses ; these, 
however, have proved unfit for the purjiose, gene- 
rally creasing and disfiguring the woi'k. IVIr. Burn, 
of Hatton Garden, has, however, succeeded in ren- 
dering books extremely comp.act and solid, by pass- 
ing the sheets, when folded, between a pair of 
powerful rollers ; and this method will eventually 
supersede the old laborious and imperfect one of 
hammer-beating. The apparatus of Mr. Burn con- 
sists of two iron cylinders, about twelve inches in 
diameter, adjustable in the usual manner by screws, 
and worked by manual labour applied to one or two 
cranked handles. A boy sits in Iront of the press, 
who gathers the sheets into jiackets by placing two 
or more upon a piece of tin plate of the same size, 
and covering them with another piece, and thus 
proceeding, by alternating tin plates and bundles of 
sheets, till u sufficient qucintity have been put to- 
gether, which will dejiend greatly on the thickness 
and hardness of the }>a|>er, The packet so 

formed is then passed between tlie rollers, and is 
received by the man wlio turns the wiiieh, and who 
has time to lay the sheets on one side, and hand 
over the tin plates, by the time that the hoy has 
prepared a second packet. The time occujiied in 
this process is about one-t w^enlielh of that requisite 
for beating. It is not merely a s.iving of time, how- 
ever, that is gained by using the rulling.yiress, for 
the paper is rendered much smoother, and the com- 
pression of the book is one-sixth greater than could 
have been obtained by beating. The Society of Arts 
presented Mr. Burn with their silver Vulcan medal 
for his invention, which is now in very general and 
extensive use. Newly printed works will not admit 
of beating or rolling, and books which are only to 
be boarded, do not require more than a good press- 
ing. After beating or rolling, the hook is collated, 
and the plates (if any) put in their respective 
places. It is then put in the standing press, and 
after remaining there a short time, is taken out, and 
the waste leaves added at the beginning and end. 


The book is then taken uy) between the extended 
lingers of each hand, and the back and head knocked 
up nice and square ; one side of the book is then 
laid upon a pressing board as large as the book it- 
self, beyond which the back must project about half 
an inch ; a second pressing-board, corresponding in 
size and ymsitiou with the former, is ydaced upon 
the uyipcr side, and the board being firmly grasyied 
with the left hand, the book is lowered into the eut- 
ting-yiress, which is screwed up tight, and a certain 
number of grooves, according to the size of the, 
hook, are cut in the back with a tenon saw, for the 
reception of the cords on which the book is to be 
sewed. After sawing, the sections are parted hy 
ymssing a folding stick uyi and down bctweim tlu’fli. 
The book is then taken to the sewing-press, of 
which Fig. 1 is a representation. It consists of a 
stout flat hoard A A, and tw^o upright screws B II, 
with a long oj)ening between them. A top mil C 
rises and fidls upon the screws by means of two 
nuts D D. Several cords, suited in size and num- 
ber to the kind of hooks which are to he sewn, aie 
attached to tlie rail C, and set to correspond with 
the sawed grooves in the back of the book; the 
eordfc being carried down through the ayicrtnre iu 
the bed of the yiress, are fastened underneath by 
means of brass keys, of which E is a rej)i*esentation. 
The number and distances of the baiuh are quite 
arbitrary, and are disyuised according to the fancy 
of the workman ; it may, however, in gener.d, he 
regulated as follows: 32mos. three bands ; IHiuo'-., 
12mos., 8vos., and tw'o-leaf 4tos. four bands ; royal 
8vos. and w'hole-shect 4tos. five bands ; and folios 
from five to seven bands. Jn sawing the back tw'o 
extra grooves are made, one at each end of the 
book, for the catch or kettle -stitch. The book 
being yilaced with the back towards the sewer, and 
the title ujjpennost, the fly-leaf or end paper is first 
laid uyion the }>re.ss and sewed to the cords, by pass- 
ing the needle in the first right-hand groove or 
catch-stitch mark, with the right hand ; the lef^ 
hand being kept in the middle of the section, re# 
ceives the needle and draws it through, leaving twoh 
or three inches of the thread undrawn. The ncedli 
is then returned out on tlie head side of the bandi 
received by the right hand, and yiassed through oi| 
the other side of the band, by which the thiead if 
conducted round each band in succession. The 
needle being carried along the inside of the section, 
and led round each hand in this manner, is at hist 
brought out of the last groove or left hand eatt’h* 
stitch mark. The first section of the book is then 
t.iken and sewed to the bands in the same way ; 
when the needle comes out at the catch -stitch maik, 
over the end of the thread left out of the fly-leaf 
ill the first sewing, the thread is tied to it in a knot* 
The remaining sections are tlien sewn, the threadf 
being fastened through the catch-stiteh of each 
yireceding section. Care must be taken not to draw 
the thread of the catch-stitches too tight, but to 
keey) the back equally swelled. A number of books 
may be sewed one on another till the press is three 
parts full, care being taken to finish off the sewing 
of each hook, and not to catch-stitch them toge- 
ther. The proper number of hooks being sewed, 
the strings are cut from the rail, and unfastened at 
the bottom ; the books are then separated, and the 
bands cut apart, leaving about two inches on eacht 
side of the book. After sewing, the back of the 
book is glued ; and when that is dry, the ends of 
the bands are opened and scraped. If the book in 
to be lined, which is customary witn au iialf-extrfl 
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and other superior work, it is now done, either with 
fine colored or marble paper. If with marble pa- 
per, the sheet is folded with the plain side outwards, 
one half of it being pasted ; it is laid between the 
fly-leaves, into the fold of which it is closely worked ; 
the other half is then pasted, and the next fly-leaf 
rubbed down upon it, any superfluous edges being 
cut off with the shears. This done, the back is 
next to be rounded, which is effected by laying the 
book on the press cheek, with the fore-edge towards 
the workman, who presses the fingers of his left 
hand upon the book, and at the same time draws it 
towards him, gently tapping the back up and down 
with a hammer, alternately changing the sides until 
the book is uniformly and effectually rounded. The 
back is then squeezed in the cutting press for a few 
minutes, which sets it, and the book is then ready 
for hacking. This consists in forming a projection 
of the back on each side of the book, sufficient to 
cover the boards, and is done by placing cutting 
boards on each side of the book, within about a 
cpiarter of an inch of the back, or according to the 
size of the book, care being taken that the boards 
are parallel with the back, and at equal distances 
from it. The boards being tightly grasped by the 
left band are lowered into the cutting-press, and 
screwed tight. The back is then hammered gently 
and uniformly all over, which causes it to spread 
over the boards so as to form the required ledge or 
j)rojection. If any roughness appears on the back, 
it, is removed by scraping, and cleaned oft‘ with 
paste and paper shavings. 'I'he boards for the 
cover, which are brown milled boards, having been 
cut to the required size w ith shears, or jdoughed in 
the cutting-press, tw^o holes are pricked with a bod- 
kin for each band, one of tlicm directly opposite the 
band, the other about an inch beyond it. The first, 
for 8vo., should be about half an inch from the 
edge of the board, the others about an inch, or for 
larger works still forw'arder. The bands are then 
drawn through the outer side of the board, and 
passed through the other hole to the outside again, 
where the ends are spread and pasted. Each board 
is then opened, and laid separately on a smooth 
piece of iron, and the strings hammered flat. The 
hoards, which should not be put on too tightly, 
ha\ing been properly adjusted, and the back 
examined to see that it has not been deranged, and 
the defects, if any, remedied with the backing 
hammer, the next step is cutting the fore-edge. 
For this purpose the hoards are thrown out of the 
grooves, or ledges, and then brought to a perfect 
level with the back by knocking on the cheeks of 
the press ; a cutting -hoards of oak or beech, and 
rather wedge-shaped, is then placed on the left hand 
of the book, and another, called a runner^ on the 
right ; the whole is then placed in the cutting-press. 
Fig. 2, the runner being brought even with the right 
cheek of the press, and when properly adjusted, 
the press is screwed up, and the fore-edge ploughed. 
After cutting the fore-edge, the book is taken out, 
and the back rounded as before, when a corres- 
ponding groove will be formed in the front. The 
iniad is next cut by knocking the boards straight up 
with it, keeping them in the ledge produced by 
backing; the cutting-board and runner are then 
applied as before, and the head ploughed. For 
cutting the opposite end, the boards are slipped 
below the head as much again as it is intended they 
shall project, which should be rather less than on 
the fore-edge. A small piece is then taken off the 
inner corner of each board, and the boards being 


replaced, there will be found a sufficient projection 
for both ends. 

The cutting-press. Fig. 2, which has been referred 
to, consists of two wooden cheeks, F F, connected 
by two slide bars H H, and two wooden screw's 1 1. 
Upon one of the cheeks F F are two guides for the 
plough to work in. 

The plough. Fig. 3, which is the cutting instru- 
ment, consists of two sides, K L, connected by a 
screw M, and two slide bars, N N. A knife. Fig. ^1 , 
is fastened to the under side of the cheek L, by .\ 
strong square bolt, which takes into a groove <*ut 
on the circumference of the screw M, and prevents 
it from moving laterally in the cheek. W hen the 
screw is turned, therefore, the two sides of the 
plough approach to or recede from each other. 

Various attempts have at different times been 
made to improve the cutting-press and its apjjur- 
tenanccs. Mr. Baxter, of Lewes, proposed to ob- 
viate most of the inconveniences attending the use 
of the common plough-knife. His improved knife 
consisted of a brass or gun-metal stock. Fig. 5, 
having a dove-tailed groove on its under surface, 
in wliich slides a steel blade or cutter, *which is 
kept in any rt qnired position by a set screw on the 
upper })art of the stock. The great advantage 
of this knife is, that wdien once properly adjusted, 
the blade may ]>c changed and ground ad 
without deranging the adjustment of the stock. 

(7^0 he continued.) 

BJDDERY WARE. 

Several alloys of metal are used in the Enst 
Indies, which might be advantageously employed in 
Europe for particular purposes, and thus open new 
lesonrces to our mannficturers. 

Biddcry is a large city in the East Indies, CO 
miles N. W. of Hyderabad, and has given its name 
to a }>articular species of metallic ware, wiiich is 
much used in that country. It is of a black color ; 
and as it never fades, and when tarnished may la; 
easily made to look as if new, might certainly be 
used more advantageously for the formation of ink- 
stands, and some similar articles which are liable to 
become spotted with ink, than the brown bronze 
now in use for the finer articles of that description : 
and it would be less liable to break than either the 
black Wedgewood or glass ink -stands. 

The Biddery ware manufactured at tliat place, is 
made by adding 24 lbs. of tin to 1 lb. of copper in 
a melted state. Tlie mixed metal is, of course, in 
this stage of a white color, and is made into the 
required form by the usual method used in casting 
small articles. The article being cast, and, if m - 
cessary dressed, it is then scraped with a knife, ami 
colored of a lasting black color, in the most simpU; 
manner possible. Equal parts of sal-ammoniac in 
powder, and of the reddish saltpetre earth found in 
the neighbourhood of Biddery, are made into a 
paste with a little water, and rubbed on the metal, 
which instantaneously assumes a lasting black color. 
Sometimes, indeed, this ware gets a little tarnished, 
and acquires a brownish color ; but the fine sable 
hue is immediately restored on the article being 
merely rubbed with a little oil or butter. 

For Indian use, the articles made of this ware 
are inlaid with silver or gold-leaf, but more com- 
monly the former, which affords the best contrast 
with the black ware. The intended figure is cut 
out in leaf silver, and placed on a bit of earthen - 
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ware before the artist, who, with a pointed tool, 
engraves the same figure on the article, then applies 
the leaf silver, and gently hammers it into its place. 

In some other places of India, they melt to- 
gether 16 02 . of copper, 4 oz. of lead, and 2 oz. of 
tin ; and having poured out this metal into ingots, 
they then melt 3 oz. of this mixed metal with 16 
oz. of spelter, and cast their articles in the usual 
way. 

As the saltpetre earth contains not only saltpetre, 
but also common salt; so, in places where it 
cannot be procured, the articles are washed with a 
solution of 1 oz. of sal -ammoniac, a quarter of an 
ounce of saltpetre, another quarter of an ounce of 
common salt, and the fifth part of an ounce of blue 
vitriol ; which last might probably be omitted. 


COMPARISON BETWEEN THE LIGHT OF 
CANDLES, LAMPS, AND GAS. 

Previously to the use of coal gas being intro- 
duced, the principal modes of procuring artificial 
light consisted in the production of flame by the 
combustion of animal or vegetable oil, wax, or some 
combustible mineral substance. But the means most 
generally employed were oil lamps, and wax or tal- 
low 'candles. Many schemes were devised for in- 
creasing their quantity of light, as well as lessening 
the expense of its production, and also for obviating 
their attendant inconveniences. All these being con- 
siderations of importance, a short notice of the more 
remarkable circumstances relating to tliem may not 
be uninteresting. 

Lamps and candles require the employment of a 
wick composed of some combustible material, which, 
being inflamed, assists in volatilizing the oil, tallow, 
or wax, and likewise in conveying it to the flame, in 
order that its continued combustion may be effected 
so as to produce a constant stream of hglit. But 
when light is obtained by means of an oil lamp, 
there are some circumstances which require parti- 
cular attention. It is requisite that the quality of 
the oil should be such that it may be readily in- 
flamed; and it should be deprived of those sub- 
stances which may tend to produce an offensive 
odour, or to obstruct its ascent in the wick. The 
obvious purpose of the wick is the conveyance of the 
oil by means of capillary attraction to the part of 
the wick which is lighted, so that the high tempera- 
ture of the flame may occasion its combustion. 
Hence the constant dccfimjiosing and consuming of 
the oil produces a continued current to support the 
flame. The nature of the combustible material 
which constitutes the wick, as well as its structure, 
are also important considerations ; for it is essential 
that the fibres should readily transmit the fluid to 
its place of combustion ; and a difference is observ- 
able in the flame derived from a wick of cotton and 
that proceeding from a rush. 

It is of great importance in all the processes of 
combustion, that the access of air to the ignited 
body should be free ; for if the flame be not ade- 
quately supplied with air, a part of the combustible 
matter escapes in the form of smoke, from not 
being decomposed. When oil is burnt in a lamp 
with a very slender wick, it is observable, that 
although the flame is small, it is a brilliant white ; 
but in proportion as the wick is larger, the com- 
bustion is less complete, and the flame appears to 
be brown. Moreover, when a very large wick is 
•nployed, the flame to a certain extent is not only 


brown, but the lower internal part of it has a dark 
color, which seems to arise from a portion of the 
volatile matter not becoming ignited. 

The great difference in the intensity of the light 
derived from a flame, according as it is supplied 
with a greater or less portion of air, may be seen 
by placing a lamp with a small wick under a shade 
or funnel of glass which is not perfectly closed at 
the top, and more or less closed at the bottom. 
The flame will appear white as long as the current 
of air is allowed to pass freely through the funnel ; 
but in proportion as the aperture is diminished, the 
flame will become brown, and it also lengthens, 
wavers, and is smoky ; however, the whiteness of 
the flame is instantly restored on the opening being 
enlarged so as to permit a free current of air to 
come in contact with it. 

The inconvenience attendant upon the use of a 
thick wick having often been noticed, the attempts 
to obviate it have been various ; in some of them a 
number of small wicks were substituted for the 
larger ; and in others they were made jlat, instead 
of cylindrical. But the plan adopted in the Argand 
lamp was the most scientific, and far surpassed any 
previously introduced. In this, as the cotton wick 
forms a hollow cylinder, when it is lighted its flame 
is hollow, and is supplied from the bottom of the 
cylinder with a current of air, which comes into 
contact with both its inner and outer surfaces ; and 
the glass funnel surrounding the flame, not only 
tends to preserve it steady, but it also serves, in a 
certain degree, to regulate and quicken the current 
of the air. The utility of this ingenious contrivance 
for a variety of experimental pur}) 0 ses will be ob- 
vious from the facility of moving its wick upwards 
and downwards ; by raising the wick, it exhibits the 
disadvantage attendant upon a long one, which 
supplies more oil than the volume of flame is capa- 
ble of consuming, and therefore produces smoke ; 
on the contrary, by lowering the wick and lessening 
the supply of combustible matter, the flame is pro- 
portionably diminished, which shews the effect of a 
short wick in this process of combustion. This is 
one of the advantages which attends the use of this 
kind of lamp ; but in all others, when the wick is 
once adjusted to its proper height, the flame con- 
tinues nearly the same for a considerable time. 
However, as the combustible material employed in 
a lamp, being a fluid, requires a proper vessel to 
contain it, the oil is liable to be spilled ; and, be- 
sides, from imperfection in the workmanship, or 
from accident, the vessel may become leaky, and 
these are inconveniences which the use of gas has 
a tendency to obviate. 

With regard to candles, the wax or tallow of' 
which they are composed being in a concrete state, 
remains so till the wick is ignited, when the heat of^ 
the flame, by melting a small portion of the com- 
bustible substance, forms a cup, whence the fluid 
matter readily ascends to the ignited part of the 
wick, to become volatilized and inflamed, and hence v 
the combustion is continued through the whole|i 
length of the candle. But the brilliance of the| 
flame depends, in some respects, upon the diameteri 
of the wick, and this is also regulated by the fusi-^ 
bility of the material to be consumed. For instance,!'' 
a wax candle, being less fusible than one of tallow, 
allows, in proportion to its bulk, the use of a smaller h 
wick for its perfect combustion in order to afford ai^ 
clear flame; besides, from the small size of the! 
wick, its upper extremity readily comes into contact 
with the external air, which occasions it to be ct»iu-t, 
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pletely burnt, and as it becomes converted into 
ivhite ashes, it bends on one side so as to render 
snuffing it unnecessary. The case is different with 
respect to tallow candles ; for, as the tallow readily 
melts, it is rapidly volatilized, and a considerble 
portion of it escapes without being properly burnt. 
The rapid flow of the fluid and imperfect combus- 
tion of the gaseous matter, occasions a spongy 
kind of substance to be deposited at the upper part 
of the wick, and as its bulk increases it prevents 
the air from properly mixing with the flame ; of 
course the light is gradually diminished, and hence 
the necessity of frequently snuffing tallow candles. 

The following statements will not only elucidate 
the comparative advantages of different kinds of 
lights, but even the same kind of lights under dif- 
ferent circumstances. Count Rumford statfid, as 
the general result of his experiments, that a common 
Argand lamp afforded the quantity of light equal to 
nine good wax candles ; and that when his Argand 
lamp was burning with its greatest brilliancy, it 
gave twelve times as much light as a good wax 
candle f of an inch diameter, but never more. He 
also observed the light of a wax candle to vary 
during one hour from 100 to 60, and it was occa- 
sionally snuffed. But he found the variation in the 
quantity of light produced by an ordinary tallow 
candle to be much greater : when it had been just 
snuffed and was burning at its greatest brilliance, 
its light was as 100 ; in eleven minutes afterwards 
it was but as 39 ; when eight minutes more had 
elapsed it was n'duced to 23 ; and in ten minutes 
more, or in twenty-nine after it had been last 
snuffed, its light was only 16. However, upon its 
being again snuffed, it recovered its original bril- 
liance, 100. He also made various experiments to 
ascertain the relative expense of different inflam- 
mable substances for the production of light ; and 
the results were, that a good wax candle, properly 
snuffed and burning with a clear bright flame, con- 
sumed 100 parts in weight ; a good tallow candle 
burning under the same circumstances consumed 
101 ; but a similar tallow candle burning very dim 
from the want of snuffing consumed 229, so that 
the eonsum}>tion of more than double the quantity 
of combustible matter yielded less light. This lat- 
ter circumstance proves the advantage of snuffing 
candles frequently, both as regards the quantity of 
light, and the economy of the practice. 

The preceding experiments of Count Rumford 
show that it is more economical to bum an Argand 
than a common lamp ; and the following statement 
of Mr. Creighton exhibits the comparative expense 
of an equal quantity of light from different sub- 
stances. He estimates twenty cubic feet of coal 
gas, or ten of oil gas, as equivalent to a pound of 
tallow, and 5000 grains of good spermaceti oil as 
equal to 7000 grains, or 1 lb. avoirdupois, of tallow. 

Valuing the quantity of light afforded by 1 lb. a, d. 

of tallow in candles, at 1 0 

An equal quantity of light from spermaceti 

oil consumed in an Argand lamp will cost 0 6 

An equal quantity of light from whale oil gas 0 4^ 

An equal quantity of light from coal gas . . 0 2% 

This estimate is made upon the criterion of half 
a foot of coal gas per hour being burnt to give a light 
equivalent to one mould candle of six in the pound ; 
but he observes, that when burnt under favorable 
circumstances, the quantity of gas consumed did 
not exceed one- third of a cubic foot for each can- 


dle, and in some experiments not more than one- 
fourth, which would of course reduce the expense 
of gas in proportion. 

Mr. Anderson, of Perth, states, that he very 
carefully made a great number of experiments with 
a view to determine the comparative quantity of 
light afforded by candles and coal gas. The size of 
the candles which lie employed was short sixes, and 
he gives the following table of the results. The 
first column shows the kind of burners ; second, 
the number of cubic inches of gas consumed per 
hour; third, the number of candles to which the 
light is equal, as determined by the method of 
shadows ; fourth, the number of cubic inches per 
hour, corresponding to the light of one candle. — 
A cubic foot contains 1728 inches. 


3 Jet 

2074 

6 

346 

Argand, 5 holes 

2.592 

8 

324 

Do. 10 do. . 

3798 

12 

316] 

Do. 14 do. . 

. 5910 

191 

308 

Do. 18 do. . , 

. 6804 

21 

324 


1 


The mean ol“ (lirse re.sults is, that 323.] cubic 
inches of coal jjas yield light equal to that of one 
candle for one hour ; but this is the coal gas of 
Perth, which he stated to possess a very great 
illuminating jiowcr. With regard to the .siijlfiior 
light of oil gas, the results of experiments have 
varied, and of course o])inions have been diflerent ; 
but the general conclusioh is, that taking the iU'nni- 
nating power of coal gas as 1 , that of oil gas may 
be stated as from I to 2, varying according to its 
sjiecific gravity, which differs from 7C)0 to 1000; 
and though coal gas is generally more uniform in 
this respect, it varies according to the quality of the 
coal and other circumstances. 

But tlie advantages of gas-lights are peculiarly 
obvious in their resplendent effect in the public 
streets ; and they form a striking contrast to the 
dreary glimmerings of the oil lamps which were 
formerly employed, and are even now in some 
places used. Though great and various have been 
the improvements introduced into their eonstrtic- 
tion, and with all the aid afforded by reflectors of 
various kinds, how ineffective and gloomy are even 
the best of them when comjiared with the light 
emanating from coal gas. Besides, considering 
the quantity of light in j)roportion to the expense, 
it must be admitted to be by far the most eco- 
nomical for public purj)oses ; for, according lo 
the statements of those who are best informed upon 
this subject, the gas companies of the metroj»olis 
supply 1000 cubic feet of coal gas to a public 
lamp for the trivial sum of five shillings. 


BEES' WAX. 

Wax is the substance which forms the cells of bees. 
It was long supposed to be derived from the pollen 
of plants, swallowed by these insects, and merely 
voided under this new form ; but it has been proved 
by the experiments, first of Mr. Hunter, and more 
especially of M. Huber, to be the peculiar secretion 
of a certain organ, which forms a part of the small 
sacs, situated on the sides of the median line of the 
abdomen of the bee. On raising the lower seg- 
ments of the abdomen, these sacs may be observed, 
as also scales or spangles of wax, arranged in pairs 
upon each segment. Tlicre are none, however, 
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under the rings of the males and the queen. Each 
individual has only eight wax sacs, or pouches ; for 
the first and the last ring are not provided with 
them. M. Huber satisfied himself by precise expe* 
riments that bees, though fed with honey, or sugar 
alone, produced nevertheless a very considerable 
quantity of wax ; thus proving that they were not 
mere collectors of this substance from the vegetable 
kingdom. The pollen of plants serves for the 
nourishment of the larvse. 

But wax exists also as a vegetable product, and 
may, in this point of view, be regarded as a concrete 
fixed oil. It forms a part of the green fecula of 
many plants, particularly of the cabbage ; it may 
be extracted from the pollen of most flowers ; as 
also from the skins of plums, and many stone fruits. 
It constitutes a varnish upon the upper surface of 
the leaves of many trees, and it has been observed 
in the juice of the cow -tree. The berries of the 
Myrica angvstifolia^ latifolia^ as well as the ceri~ 
feroj afford abundance of wax. 

Bees’ wax, as obtained by washing and melting 
the coml^. is yellow. It has a peculiar smell re- 
sembling honey, and derived*froiri it, for the cells 
in which no honey has been deposited, yield a scent- 
less white wax. Wax is freed from its impurities, 
and bleached, by melting it with hot water or steam, 
in A' tinned copper or wooden vessel, letting it 
settle, running off the supernatant oily-looking 
liquid into an oblong tr(»ugh with a line of holes in 
its bottom, so as to distribute it upon horizontal 
wooden cylinders, made to revolve half immersed 
in cold water, and then exposing the thin ribbons 
or films thus obtained to the blanching action of air, 
light, and moisture. For this f>unpose, the ribbons 
are laid upon long webs of <;anvas stretched hori- 
zontally between standards, two feet above the 
surface of a sheltered field, having a free exposure 
to the sunbeams. Here they are frequently turned 
over, then covered by nets to prevent their being 
blown away by winds, and watered from time to 
time, like linen upon the grass field in the old me- 
thod of bleaching. Whenever the color of the wax 
seems stationary, it is collected, re-melted, and 
thrown again into ribbons upon the wet cylinder, in 
order to expose new surfaces to the blanching ope- 
ration. By several repetitions of these processes, 
if the weather proves favorable, the wax eventually 
loses its yellow tint entirely, and becomes fit for 
forming white candles. If it be finished under rain, 
it will become grey on keeping, and also lose in 
weight. 

In France, where the purification of wax is a con- 
siderable object of manufacture, about four ounces 
of cream of tartar, or alum, are added to the water 
in the first melting-copper, and the solution is in- 
corporated with the wax by diligent manipulation. 
The whole is left at rest for some time, and then the 
supernatant wax is run off into a settling cistern, 
whence it is discharged by a stop -cock or tap, over 
the wooden cylinder revolving at the surface of a 
large water-cistern, kept cool by passing a stream 
continually through it. 

The bleached wax is finally melted, strained 
through silk sieves, and then run into circular cavi- 
ties in a moistened table, to be cast or moulded into 
thin pieces, weighing from two to three ounces each, 
and three or four inches in diameter. 

Neither chlorine, nor even the chlorides of lime 
and alkalis, can be employed with any advantage to 
bleach wax, because they render it brittle, and im- 
pair its burning quality. 


Wax purified, as above, is white and transluceot 
in thin segments ; it has neither taste nor smell ; it 
has a specific gravity of from 0*960 to 0*966 ; it 
does not liquefy till it be heated to 154^° Fah . ; but 
it softens at 86°, becoming so plastic, that it may be 
moulded by the hand into any form. At 32° it is 
hard and brittle. 

It is not a simple substance, but consists of two 
species of wax, which may be easily separated by 
boiling alcohol. The resulting solution deposits, on 
cooling, the waxy body called cerine. The undis- 
solved wax, being once and again treated with boil- 
ing alcohol, finally affords from 70 to 90 per cent, of 
its weight of ccrine. The insoluble residuum is the 
myricine of Dr. John, so called because it exists in 
a much larger proportion in the wax of the Myrica 
cerifera. It is greatly denser than wax, being of 
the same specific gravity as water ; and may be dis- 
tilled without decomposition, which cerine under- 
goes. 

W^ax is adulterated sometimes with starch ; a 
fraud easily detected by oil of turpentine, which 
dissolves the former, and leaves the latter substance ; 
and more frequently with mutton suet. This fraud 
may be discovered by dry distillation ; for wax does 
not thereby afford, like tallow, sebaic acid (benzoic), 
which is known by its occasioning a precipitate in 
a solution of acetate of lead. It is said that two 
per cent, of tallow may be discovered in this way. 


ON DEAD LIME. 

It has long been observed by lime-burners, that if 
lime-stone is imperfectly burnt in the first instance, 
no further exposure of it to fire will produce quick 
lime ; but tlie philosophical chi mists have doubted 
the truth of this observation. Mr. Vicat, however, 
in a work he has lately published upon mortar and 
stucco, has continued the obbcrvation of the lime- 
burners. 

He found that, in making quick lime in a small 
furnace, if the small pieces of lime-stone which fell 
through tlic grate into the ash-})it, before they were 
thoroughly burnt, were collected uiul put again into 
the fire, even for several successive times, quicklime 
was not ol)tained, but a kind of lime technically called 
dead lime, which will not slake viith water; but 
which, on being ground and made into a paste with 
water, differs from common mortar by setting under 
water. 

When chalk is burnt, and the lime left to fall into 
powder by long exposure to the air, and then made 
into a stiff paste with water, it sets very sensibly 
under water ; so that the action of the air seems to 
produce a dead lime, similar to that produced by 
the incomplete burning of lime-stone, as being 
neither pure quick lime, nor a complete carbonate 
of lime, but a kind of subcarbonate, which possesses 
the new and useful property of setting under water. 

Mr. Baucourt de Charleville observed the same 
effects to be produced as are described by Mr. Vicat. 
He also made another observation respecting the 
production of a cement which sets under water. 
He had prepared a mixture of quick lime and clay, 
and left it to dry ; some of this was then broken 
into small pieces, and burnt on a heated cast iron 
plate ; and another parcel, in a small furnace, mixed 
with the charcoal used as fuel. 

In these experiments, it was observed that the 
pieces of this mixture of quick lime and clay, which 
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were burnt on the heated plate, produced mortar 
that set under water ; but those burnt mixed with 
charcoal, produced a mortar which did not set under 
water. 

Mr. Clement, when he gave an account of a 
mineral found by Mr. Minard in France, and which 
was fit for the making of hydraulic mortar or Roman 
cement, stated it to be Mr. Minard 's opinion, that 
the cause of the Roman cement setting under water, 
was owing to a subcarbonate of lime, produced by 
the action of fire on the natural carbonate, as the 
chemists speak, or in other words, to imperfect 
lime. 


HINTS ON USING THE MICROSCOPE. 

When we reflect on the series of observations which 
have been made with the microscope, we shall 
quickly be convinced that it is not from want of 
knowledge of the mathematical, ohysical, and 
chemical sciences, that the use of tliih instrument 
has given results so far from precise. A fatal 
idea, which took possession of men’s minds even 
from the period of its invention, lias unceasingly 
exerted its influence over the observations made 
with the microscope, in defiance of the observer’s 
rectitude of judgment ; and it has j)aralysed the 
ablest efforts, and deluged science with ridiculous 
systems or erroneously-stated facts. From the 
moment, in fact, that the combination of two or 
three lenses enabled men to contemplate things 
which were invisible to the naked eye, the disposi- 
tion towards the marvellous led them to exclaim — 
“ A new world is laid open before us 1” and this 
world appeared to be regulated by new laws — 
every thing in it was interesting, but every thing 
was inexplicable ; and the importance of the mi- 
croscope was limited to its taking place of the 
phantasmagoria in public courses, and furnishing 
in the closet a relaxation from arduous researches. 
If a few authors did use it as an instrument of 
discovery, their method of investigation was confined 
to looking at objects and making lists of them — 
to drawing and giving explanations of figures ; 
and, as no one could regulate their labours, so they 
did not perceive the necessity of doing it for 
themselves ; they were believed, or at least quoted, 
on their simple word, and the best observer was 
he who drew the most numerous and the most 
])leasing figures. It is right, however, to say, that 
two or three observers conceived the idea of sub- 
mitting the results obtained by the microscope to 
the rules of reasoning which direct us in our re- 
searches on the larger scale ; and a certain degree 
of success crowned this idea ; but they became 
presently tired and impatient at the new obstacles 
which they met with, and abjured their acquired 
knowledge and their judgment, plunging back into 
doubt for fear of falling into absurdity. 

Now the range of our eyes does not influence 
the nature of bodies. The thing which I see by 
the help of a lens of feeble power appears to me 
evidently identical with what I see by the unas- 
sisted eye ; if I shorten the focus of the lens, and, 
consequently, increase the magnifying power, I 
shall see much more, but shall I see differently? 
Will this stone, whose properties I can ascertain 
by the naked eye, acquire others diametrically 
opposite when I have divided it into microscopic 
fragments ? No. Why then shall I not explain 


the appearances which its divided fragments exhibit, 
according to the same laws which explain so per- 
fectly those presented by the entire block? If 
the microscope, instead of disclosing a new world, 
does nothing but bring within the reach of the eye 
particles too minute to be seen without it — if it 
only serves us to unravel mixtures of substances 
too much divided to be otherwise distinguished — if 
it enables us to penetrate further into the structure 
of organs, let us derive from this instrument a 
fruitful harvest of discoveries, by submitting the 
phenomena which it enables us to witness to all 
the reactions and tests which we make use of in 
our researches on the large scale ; in short, let 
us not seek for the marvellous, nor for ingenious 
hypothesis, by its help, but for positive results. 

The first rule, or rather the fundamental prin- 
ciple of this method is “7b inquire ^ in studying 
an organic body, into all ike laws under vfhose 
influence it has been developed, and to which it is 
still subject,** 

In regard to the forms of bodies, we begin by 
observing w’ith the naked eye those organs in which 
the microscopic bodies are formed ; and we de- 
scribe them, and delineate them with the most 
scrupulous exactness ; and this cannot be attained 
without many repeated dissections and frqQuent 
failures. When these organs are soft and liable to 
lose their form, or to be confusedly huddled to- 
gether, they must be dissected and observed under 
pure water or alcohol. For this purpose a vessel 
must be used who.se sides are but slightly elevated, 
and having in its bottom a slice of cork on which 
the portions of the organs that it is wished to obtain 
separate must be fixed or stretched by pins, while 
the other parts are allowed to unravel themselves 
spontaneously as they float about in the liquid. 

When we have finished the study of a body by 
I the naked eye, those portions whose details the eye 
has been unable to perceive are submitted to the 
lens, in the same vessel. A lens slung like a watch- 
maker’s glass is sufficient for this purpose. A re- 
fle(;tor placed below illuminates the objects placed 
on it, and a watchmaker’s glass serves to examine 
them. A glass vessel of very small depth may be 
.substituted for the plate of glass. 

I The small parts observed by this lens and sepa- 
rated from the rest are transferred to the object- 
holder of the microscope, where their form is deter- 
mined with the same precision. Here it is that 
illusions are multiplied in the old method, according 
to which observers were content to look at and make 
lists of objects. 7’hc play of light and shade is 
capable of presenting the most deceptions images ; 
the object is, in short, so to speak, a body seen in- 
distinctly from a distance. 

Opaque objects are examined by placing them at 
some distance from the object-glass, and employing 
only the direct light of the sky. By means of two 
needles they are turned in every direction, and, if 
complicated in structure, they are even dissected ; 
and they are delineated, when due allowance has 
been made for all the effects of the light falling on 
them and reflected by them. 

Transparent objects ought to be viewed by trans- 
mission, under the power of a regulated intensity of 
light ; and, in certain liquids, we must employ the 
less light the more transparent the objects are. 

They are first observed dry; and, seeing that 
these bodies have different density from that of the 
surrounding air, and that the rays of light are the 
more refracted the greater the difference of density 
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of the media which they traverse, it follows that, in 
successively entering the substance of observation, 
and again passing out of it into the air, they will 
be strongly deflected from the perpendicular, and 
sent off to the right and left instead of reaching 
the focus of the microscope, which, therefore, will 
only receive those rays which directly traverse the 
vertical axis of the observed object. This is the 
reason why a grain of fecula, when examined dry, 
looks like a black ball having a luminous hole in its 
centre. The same effect takes place when, instead 
of observing a grain of fecula in the air, we look at 
a bubble of air in a medium approaching in density 
to that of fecula, as, for exam])le, in water. Tlie 
small spherical bulla exhibits concentric circles, 
some more opaque than others, and a luminous 
point in the centre ; and, when several of these 
bullaj adhere together, then all their points of con- 
tact are rendered luminous by the new refraction 
which the rays that formerly were lost on the right 
and left of the focus are now made to undergo. 

Consequently, the difference of density between 
a body an.! the medium in which it is placed, may 
be distinguished with the microscope, by the action 
which it exerts on the rays of light. If, for example, 
a grain of fecula be placed in air, the blackness of 
its border shows that its substance possesses a re- 
fractive power, and consequently, a considerably 
greater density than the surrounding air ; but the 
same grain, plunged into water, becomes so trans- 
parent that it becomes necessary to employ a diaph- 
raghm,in order to diminish the intensity of the light, 
that its outlines may become discemable. These 
outlines will be more shaded, if we dissolve in the 
water any salt which increases its density. Hence, 
the density of the substance inclosed in the mem- 
brane of the grain of fecula differs but little from 
that of pure water. The same rule is applicable to 
two liquids examined while they are yet but imper- 
fectly mixed together. We shall judge that they 
differ in density, when we see striae of a syrupy ap- 
pearance meandering through the mass, and gradu- 
ally disappearing as the mixture or the combination 
becomes more intimate. It is by the same means 
that we establish the identity of the refractive power, 
and consequently of the density, of pure woody 
matter and dried gum — by allowing the fibres of 
cotton to dry on the object-holder in a solution of 
gum arabic ; when quite dry, the whole appears 
homogeneous. 

fTb he continued,) 


MISCELLANIES. 

Photography. — M. Daguerre’s drawings are con- 
sidered to want light and vigour, being dull and 
overcast; those presented by Mr. Fn-eau to the 
French Academy are of a ravishing ^-rmness and 
neatness, with stronger shades and light than any j 
yet produced. Evidently in this case, photography 
seems to cast off the veil which shaded her so 
mournfully, to appear worthy of the light that 
creates her. Besides those eminent qualities above 
mentioned, let us add some not less estimable; 
such as being less shining, glaring and unalterable 
— since they can be preserved between two sheets 
of paper, and a glove passed over without causing 
them any damage. The hypo -sulphate of gold and 
soda, which produces these wonders, is thus com- 


I posed — 20 grains of chloride of gold, and 60 grains 
of hy])o-sulphate of soda, are dissolved each in a 
pint of distilled water. The iodated-metallic plate, 
after being washed with the greatest care, with a 
sufficient quantity of the above solution, is placed 
on an iron frame over a lighted lamp — one or two 
minutes are sufficient for producing the effect 
desired. Tlie author explains this happy result 
thus: — the gold, it appears, precipitates on the 
silver, it makes it darker, and gives so much more 
vigour to the shades, while they arc less shining on 
the other part, and in its arrangement with the 
globules of mercury form the lights, and gives them 
more fixity and brightness. — Taunton Courier. 

To Imitate Ground Glass for receiving an Im- 
pression. — Take one pound of ground rice, and two 
quarts of soft water, boil it until it is of the con- 
sistence of cream, then strain it through muslin, and 
add to it twenty-four drops of spirits of turpentine, 
and lay it on one side of the glass, with a sponge — 
then take a print, and dip it into vitriolic acid, and 
lay it smoothly on the coated side of the glass, and 
place it into an oven of moderate heat, and the 
landscape will be left on the glass in a very secure 
manner, and will bear washing with any acid. 

Method of taking the Impression of Butterflies 
on Paper. — Clip the wings off the butterfly, lay 
them on clean, in the form of a butterfly when 
Hying. Spread some thick clean gurn-water on 
another piece of paper, press it on the wings, and 
it will take them up ; lay a piece of white puj)er 
over it, and rub it gently with the finger, or the 
smooth handle of a knife. The bodies are to be 
drawn in the space left between the wings. 

Buttons. — The manufacture of buttons has at 
length reached the ne plus ultra of perfection. An 
ingenious Frenchman has invented a button, in 
which the principal of nut and screw is applied, so 
that without a stitch, buttons may be far more se- 
curely as well as more speedily, put upon clothes 
than in the ordinary way ; and those w’ho have no 
souls above buttons, may, if they please, have half 
a dozen suits of buttons to each suit of clothes, 
the top being screwed on to the shank. Mr. John 
Bell has obtained the first use of the patent, and if 
the Birmingham manufactures can produce the new 
article at a moderate price, the old button will pro- 
bably become obsolete. — Taunton Courier. 

[Another advantage in buttons made in the above 
manner is, that they could be easily taken from the 
fronts of shirts, waistcoats, trousers, &c., previous 
to sending the same to be washed or mangled — the 
common buttons being so frequently broken in those 
operations. — g, c.] We have inserted the above at 
the request of a Correspondent, but have little faith 
m the perfection of them, as the screw upon which 
the shank fits is sewed on to the cloth as the whole 
button is at present. 

Blue Writing Ink. — A good and cheap blue ink 
may be made of the following ingredients : — 

Prussian blue 2 drachms. 

Oxalic acid 4 do. 

Water 1 pint. 

G. c. 


ERRATA. 

In page 136, for “ hydrochlorate” of potass, read “hydrio- 
d.itp” of potass. 

Page 164, 1st column, for stamens ” 1 short," read " 2 sliort," 
and HI the 2nd column, fur staineiiii ‘*4 bhort," read" 2 short." 




LI 1 HOOliAl*H\ 


202 


MAGAZINE OF SCIENCE. 


LITHOGRAPHY. 

(Continued from page 176 .^ 

Wb have given, in No. 69, figures and descriptions 
of various articles necessary in lithographic pro- 
cesses, and among others oi' one of the earlier and 
most simple lithographic jiresses ; taking, at the 
same time, the opportunity of observing, that it was 
not adapted for large work, although its inconvenience 
in size will he ajiparent. Since that time, we have 
taken much trouble in inspi*cting the more modern 
jiresses, and are happy this week to introduce to 
:lie notice of our readers, one contrived, and which 
has been long used with the most perfect success, 
in the lithographic establishment of its inventor, 
Mr. IStraker, of Rishopsgate Street. It is portable, 
occupies but little space, is easy to use, of great 
power, and turns out the work in the best manner. 

Its general structure will be easily understood by 
the Fig. A is a strong wooden frame or table, B is 
the plattcn or bed of the jircss. It is perfectly flat, 
and runs upon rollers on the two rails C C, the 
same aL’‘the bed of a common printing press. This 
is the part upon which the stone is placed. B is 
furnished with an upright ledge at one end, about as 
high as the stone usually is ; upon the top of this 
ledge are two hinges, upon which the tympan E is 
fixed in the usual manner. Of course, when the 
press is diawn out, these parts turn back, and leave 
the stone exposed. 1 n the cut they are represented 
as closed down upon the stone. I) is the handle 
which moves the bed backwards and forwards. F F 
are the two iron sides which supyiort the scraper G. 
G is formed of box-wood, cut with a levelled edge 
below as represented, and fastened at the top to the 
lower end of the screw 11. The manner of using 
the press scarcely needs descrijition. The bed is 
drawn out, the tympan thrown buck, the stone 
inked, and the paper placed upon it ; the tympan is 
then shut over the pajier. The screw II is turned or 
forced down, which brings the scraper close down 
upon the stone, near where the end of the paper is ; 
the handle is then turned, which drags the bed for- 
wards, owing to u small wheel and rack within side, 
the handle H is now loosened, the bed moves easily 
back, and the paper now printed may be removed, 
and the operation repeated. 

The above figure and description represents a 
press 20 inches by 26, but they are made of all 
sizes and prices, as the following table will exhibit, 
and which we give the more readily, as very nume- 
rous country Correspondents have requested from 
ns the information. 

Size. £. 8 . d. 


Press, 9 inches by 14 inches, costs.. 5 5 0 
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Preparation of the Stone for Printing. — The 
drawing being finished on the stone, it is sent to the 
lithographic printer, on whose knowledge of his art 
depends the success of the impressions. The first 
process is to etch the drawing as it is called. This 
is done by placing the stone obliquely on one edge, 


over a trough, and pouring over it very dilute nitric 
acid. It is poured on the upper part of the stone^ 
and runs down all over the surface. The stone is . 
then turned, and placed on the opposite edge, 
the etching water being collected from the trough, I 
is again poured over it, in the same manner. Tho 
degree of strength, which is usually about one per-i 
cent, of acid, should be such as to produce a very 
slight eflervescence ; and it is desirable to pass the 
etching water two or three times over the darkest 
parts of the drawing, as they require more etching 
than the lighter tints. Experience alone can, how- 
ever, guide the lithographer in this department of 
the art, as different stones, and different composi- 
tions of chalk, will be differently acted ujion by the 
acid ; and chalk drawings require a weaker acid than 
the ink. The stone is next to be carefully w^ashed, 
by pouring clean rain water over it, and afterwards 
gum water; and when not too wet, the roller 
charged with printing ink is rolled over it in both 
directions — sideways, and from top to bottom — till 
the drawing takes the ink. It is then well covered 
over w'ith a solution of gum Arabic in water, of 
about the consistency of oil. This is allowed to dry, 
and preserves the drawing from any alteration, as 
the lines cannot spread, in consequence of the pores 
of the stone being filled with the gum. After the 
etching, it is desirable to leave the stone for a day, 
and not more than a week, before it is printed from. 
The effect of the etching is first to take away the 
alkali mixed with the chalk or ink, which would 
make the drawing liable to be affected by the water j 
and, .secondly, to make the stone refuse more de- 
cidedly to take any grease. The gum assists in this 
latter purpose, and is quite essential to the perfect 
preparation of the surface of the stone. 

Printing. — When the intention is to print from 
the stone, it is placed upon the plattcn or bed of the 
press, and a proj)er sized scraper is adjusted to the 
surface of the stone. Rain water is then sj>rinklcd 
over the gum on the stone, which, being dissolved 
gradually, and a wet sponge passed lightly over all, 
the printer works the ink, which is on the color 
table placed beside him, with the roller, in all direc- 
I tions, until it is equally and thinly spread on the 
roller. The roller is then passed over the whole 
stone, care being taken that the whole drawing re- 
ceives a due portion of ink ; and this must be done, 
by giving the roller an equal motion and pressure, 
which will of course require to be increased, if the 
drawing does not receive the ink readily. When the 
drawing is first used, it will not receive the ink so 
readily as it will afterwards ; and it is frequently 
necessary to wet the stone, and roll it several times, 
before it will take the ink easily. After this takes 
place, care must be taken not to wet the stone too 
much ; the dampness should not be more than is 
necessary to prevent the ink adhering to the stono 
where there is no drawing. After the drawing is 
thus rolled on, the sheet of paper is placed on the 
stone, and the impression taken. Upon taking the 
paper off the stone, the latter appears to be quite 
tlry, owing to the paper having absorbed the mois- 
ture on the surface ; it must therefore be wetted 
with a sponge, and again rolled with ink, the roller 
having been well worked on the color table before 
being applied. During the printing, some gum 
must always remain on the stone, although it wifll 
not be visible, otherwise the ink will be received on 
the stone as well as on the drawing, by which thi 
latter would be spoiled ; so that if by too mu(^ 
wetting, or by rubbing too hard with the spong^ 
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the gum is entirely removed, some fresh gum water 
must be laid on. If the stone has, in the first in- 
stance, been laid by with too small a quantity of 
gum, and the ink stains the stone on being first 
applied to it, gum water must be used to damp the 
stone, instead of pure water. vSometimes, however, 
this may arise from the printing ink being too thin, 
as will afterwards appear. If some spots on the 
stone take the printing ink, notwithstanding the 
above precautions, some strong acid must be applied 
to them with a brush, and after this is washed off, a 
little gum water is dropped in the place. A steel 
point is here frequently necessary to take off the 
spots of ink. The edges of the stone are very uj)t 
to gee soiled, and generally requireHo be w'ashed 
with an old sponge after rolling in ; they must also 
frequently have an application of acid and gum, and 
sometimes must be rubbed with puinicc-stonc. If 
an ink is too thin, and formed of a varnish not suf- 
ficiently burned, it will soil the stone, notwithstand- 
ing the proper precautions are taken of wetting the 
stone, and preparing it properly with acid and gum ; 
and if, on the other hand, the ink is too thick, it 
will tear the lighter tints of the chalk from the 
stone, and thus destroy the drawing. The con- 
sideration of these circumstances leads at once to 
the — 

Principles of the Printing. — The accidents just 
mentioned arise at the c>>treme points of the scale 
at which the printing inks can be used, for it is 
evident that the only inks that can be used are 
those which are between these points ; that is, 
thicker than that which soils the stone, and, at the 
same time, thinner than that which takes up the 
drawing. Lithographers arc sometimes unable to 
print in very hot weather, the reason of which may 
be deduced from the foregoing. Any increase of 
temperature will diminish the consistency of the 
printing ink; the stone will theretorc soil w'lth an 
ink which could be safely used at a lower tempera- 
ture; hence a stiffei ink must be used. Now, if 
the temperature should increase so much that the 
stone will soil with any ink at all less tliick than that 
which will take up the drawing, it is evident that 
the printing must cease till a cooler temperature can 
be obtained ; for as the drawing chalk is atfirted 
equally with the printing ink, the same ink will tear 
up the drawing at the different degrees of tempera- 
ture. This, though it sometimes occurs, is a rare 
case ; but it shows that it is desirable to draw with 
a chalk or ink of less fatness in summer than in 
winter; and also, that if the printing room is in 
winter artificially heated, pains should be taken to 
regulate the heat as equally as possible. 

Other Difficulties in Printing^ not referable to 
the foregoing general Principle, — If the pres.sure of 
the scraper be too weak, the ink will not be given 
off to the paper in the impression, although the 
drawing has been properly charged with it. Defects 
will also appear from the scraper being notched, or 
not correctly adjusted, or from any unevenness in 
the leather or paper. After printing a considerable 
number of impressions, it sometimes happens that 
the drawing takes the ink in dark spots in different 
parts. This arises from the printing ink becoming 
too strongly united with the chalk or ink of the 
drawing, and if the printing be continued, the draw- 
ing will be spoiled. The reason of this is easily 
ascertained. The printing ink readily unites with 
the drawing, and being of a thinner consistency, it 
will, by repeated applications, accumulate on the 
hues of the drawing, soften them, and make them 


sjiread. In this case, it is necessary to stop the 
printing, and let the stone rest for a day or wo, for 
the drawing to recover its proper degree of hard- 
ness. If the drawing should run smutty from any 
of the causes before enumerated, the following — 

Mi.t hire for Cleaning the Drawing while Printing 
must be used. — Take equal parts of water, spirits of 
turpentine, and oil of olives, and shake them w'ell 
together in a glass phial, until the mixture froths ; 
wet the stone, and throw this froth upon it, and rub 
it gently with a soft sponge. The printing ink will 
be dissolved, and the W'hole drawing will also dis- 
a]»pear, though, on a close examination, it can be 
distinguished in faint white lines. On rolling it 
again with printing ink, the drawing will gradually 
re -appear, as clear as at first 

Bleached Paper unfit for lAthngraphic Printing, 
— Accidents sometimes occur in the printing from 
the qualities of the paper. If the paper have been 
made fiom rags which have been blcaehed withoxy- 
muriatie acid, the drawing will be incurably spoiled 
after thirty impressions, riiiiiese paper has sonie- 
timta a si rung taste of alum ; this is so fatal, as 
sometimes to spoil the drawing after the Ifirst im- 
pression. When the stone is to be laid by after 
jirinting, in ordei that it may be used again at a 
future period, the drawing should be rolled in wdtU 
a — 

Preserving Ink; as the printing inks would, when 
dry, become so liard, that the drawings would not 
take fresh printing ink freely. The following is the 
composition of the preserving ink : — Two parts of 
thick varnish of linseed oil, four parts of tallow, one 
part of Venetian turpentine, and one part of wax. 
These must be melted together, then four parts of 
lamp black, very carefully and gradually mixed with 
i1 , and it must be preserved for use in a close tin 
box. 


AGENCY OF MAN IN THE DISTRIBUTION 
OF PLANTS. 

“ When the introduction of cultivated plants,” 
says Dc Candolle, “ is of recent date, there is no 
difficulty in tracing their origin ; but when it is of 
high antiquity, we are often ignorant of the true 
country of the plants on which we feed. No one 
contests the American origin of the maize or potato ; 
nor the origin, in the Old World, of the coffee- 
tree, and of wheat. But there are certain ob- 
jects of culture, of very ancient date, between 
the tropics, such, for example, as the banana, 
of which the origin cannot be verified. Armies, 
in modern times, have been known to carry, 
in all directions, grain and cultivated vegetables 
from one extremity of Europe to the other ; and 
thus have shown us how, in more ancient times, 
the conquests of Alexander, the distant expeditious 
of the Romans, and afterwards the Crusades, may 
have transported many plants from one part of the 
world to the other.” 

But, besides the plants used in agriculture, the 
number which have been naturalized by accident, or 
which man has spread unintentionally, is considera- 
ble. One of our old authors, Josselyn, gives a 
catalogue of such plants as had, in his time, sprung 
up in the colony since the English planted and kept 
cattle in New England. They were two-and-twenty 
in number. The common nettle was the first which 
the settlers noticed ; and the plantain was called by 
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the Indians “ Englishman’s foot,” as if it sprung 
from their footsteps. 

” We have introduced ever}^ where,” observes De 
Candolle, ” some weeds which grow among our 
various kind of wheat, and vvliicli have been received, 
perhaps, originally from Asia along with them. 
Thus, together with the Barbary wheat, the inha- 
bitants of the south of Europe have sown, for many 
ages, the plants of Algiers and Tunis. With the 
wools and cottons of the East, or of Barbary, there 
are often brought into France the grains of exotic 
plants, some of which naturalize themselves. There 
i.s, at the gate of Montpellier, a meadow set apart 
for drying foreign wool after it has been washed. 
There hardly passes a year without foreign plants 
being found neutralized in this drying-ground. I 
have gathered there Centaurea parviflora, l*soralea 
palffistina, and Hypericum crisf)utn.” This fact is 
not only illustrative of the aid which man lends 
inadvertently to the propagation of plants, Imt it 
also demonstrates the multiplicity of seeds which 
are borne about in the woolly and liairy coats of 
wild animals. 

The sLme botanist mentions instances of )»lants 
naturalized in sea-ports by the ballast of ships ; and 
several exam])les of others which have spread 
through Europe trom botanical gardens, so as to 
hav§. become more common than many indigenous 
sjx'cies. 

It is scarcely a century, says Linnreus, since the 
Canadian crigeroJi, or Ilea-baiie, was brought from 
America to the l)otaiiieaI garden at I’arih ; and al- 
ready the seeils have been carried by tlie winds, so 
tliat it is diffused o\er France, the British islands, 
Italy, Sicily, Holland, and (lormany. Several 
others are mentioned by the Swedisli naturalist, as 
having been dispersed by similar means. I'lie com- 
mon thorn-apple, observes Willdennw, now grows 
nh a noxious weed throughout all Europe, with the 
exception of Sweden, Lapland, and Russia. It 
came from the East Indies and Abyssinia to us, 
and was so universally spread by certain cjuacks, 
who used its seed as an emetic. 

In hot and ill-cultivated countries, such natura- 
lizations t.ike jilace more easily. Thus the Cheno- 
podium amnrosiodes, sown by Mr. Burehell on a 
point of St. Helena, niullijilied so in four years as 
to become one of the commonest weeds iii the 
island. 

I'lie most remarkable proof, says Dc C’andolle, of 
tlic extent to which man is unconsciously the in- 
strument of dispersing and naturalizing species, is 
found in the fact, that in New Holland, America, 
and the Cape of Good Hope, the aboriginal Euro- 
pean species exceed in number all the otliers which 
have come from any difttant regions ; so that, in 
this instance, the influence of man has surpassed 
that of all the other (;auses which lend to dissemi- 
nate plants to remote districts. 

Although we arc but slightly acquainted, as yet, 
with the extent of our instrumentalily in naturali- 
zing species, yet the facts ascertained afl'ord no 
small reason to .suspect, that the number which we 
introduce uniutentionally exceeds all those trans- 
ported by design. Nor is it unnatural to sujipose 
that the functions, which the inferior beings, extir- 
pated by man, once discharged in the econoin of 
nature, should devolve upon the human race.. If 
we drive many birds of passage from different 
countries, we are probably required to fulfil the»r 
office of carrying leeds, eggs of fish, insects, mol- 
lusks, 9nd other creatuies, to distant regions ; if we 


destroy quadrupeds, we must replace them, not 
merely as consumers of the animal and vegetable 
substances which they devoured, but as dissemina- 
tors of plants, ami of the inferior classes of the 
animal kingdom. We do not mean to insinuate that 
the very same changes which man brings about 
W'ould have taken place by means of the agency of 
other species, but merely that he supersedes a cer- 
tain number of agents ; and so far as he disperses 
j plants unintentionally, or against his will, his inter- 
vention is strictly analogous to that of the species 
so extirpated. 

We may observe, moreover, that if, at former 
periods, the animals inhabiting any given district 
have been partially altered by the extinction of some 
species, and the introduction of others, whether by 
new creations or by immigration, a diange must 
1 have taken place in regard to the particular plants 
conveyed about with them to foreign countries. As, 
for examph', when one set of migatory birds is sub- 
stituted for another, the countries from and to which 
sihhIs are transported arc immediately changed. 
Vicissitudes, therefore, analogous to those which 
man has occasioned, may have previously attended 
the sjiringing up of new relations between species in 
the vegetable and animal worlds. 

It may also be remarked, that if man is the most 
active agent in enlarging, so also is he in circum- 
scribing, the geographical boundaries of })articular 
])lants. lie })romotes the migration of some, he 
retards that of other species, so that, while in many 
respects he apj)ears to be exerting his power to 
blend and confound the various ])rovinces of intU- 
gciious species, he is, in other ways, instrumental 
ill obsM ucting’ the fusion into one group of the 
inliabitaiits of contiguous jirovinees. 

Thus, for example, when two botanical regions 
exist in the same great continent, such as thcEuro- 
]>ean region, eomprehending the central parts of 
Europe and those surrounding tlie MediteriMnean, 
and thf* Oriental region, as it has been termed, ( 
j bracing the eountries adjoining the Blaek Si a and 
Casjiian, the inierposition between tlu'se of thou- 
sands of square miles of cultivated lauds, ojijiose a 
new and jiowerful barrier against tlie mutual inter- 
change of iiuligeuous pilots. Botanists are well 
aware tliat garden plant. s naturalize and diffuse 
themsdves with great facility in com])aratively 
unreclaimed countries, but spread themselves slowly 
and with difficulty in districts highly cultivated. 
There arc many obvious causes for this difl'e.rence : 
hv drainage and culture the natural variety of sta- 
tions is diminidied, and tlio.sc stray individuals by 
w'hudi the passage of a species from one fit station 
to another is efl'ected, are no sooner detected by the 
agriculturist, tlian they are ujirooted as weeds. The 
larger shrubs and trees, in particular, can scarcely 
ever est^ape observation, when they have attained a 
certain size, and will rarely fail to be cut down if 
uiqirofitable. 

The same observations are applicable to the in- 
terchange of the insects, birds, and quadrupeds of 
two regions situated like those above alluded to* 
No beasts of prey are permitted to make theii 
way across the intervening arable tracts. Many 
birds, and hundreds of insects, which would have 
found some palatable food amongst the various 
herbs and trees of the primeval wilderness, are 
unable to subsist on the olive, the vine, the wheat, 
and a few trees and grasses favored by man. In 
addition, therefore, to his direct intervention, man, 
in this case, operates indirectly to impede the dis- 
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ieminatiori of plants, by intercepting the migrations 
of animals, many of which would otherwise have, 
been active in transporting seeds from one province 
to another. 

Whether, in the vegetable kingdom, the influence 
of man will tend, after a considarable lapse of ages, 
to render the geographical range of species of ge- 
nera more extended, as I)e Candolle seems to an- 
ticipate, or whether the compensating agency above 
alluded to will not counterbalance the exceptions 
caused by our naturalizations, admits at least of 
some doubt. In the attempt to form an estimate 
on this subject, we must be careful not to under- 
rate, or almost overlook, as some appear to have 
done, the influence of man in checking the diffu- 
sion of plants, and restricting their distribution to 
narrower limits. 

BOOKBINDING 
(Resumed from page 195J 

Having thus briefly noticed some of the machinery 
which is employed by the bookbinder, we return to 
the book, the edgt*s of which had just been cut ; the 
next thing, therefore, is to ornament its edges, which 
is done either by coloring, sprinkling, marbling, or 
gilding. The first of these processes is the most 
simple, and is that usually adojited for the com- 
monest work. The books being laid one on the 
other, or screwed in the eutting-])ress, the color is 
applied with a sponge. The colors mostly employed 
for this purpose, are Spirit-blue, Brown-umber, 
King’s-yellow, Dutch-pink, S])anish-brown, and 
Vermilion, nuxed with size. S})rinkling is per- 
formed by dipping a stiff brush in the color, and 
striking it upon the press-pin held in the left hand, 
by which means the color is thrown upon the books 
in fine spots, and a little practice cnaldes the work*, 
man to distribute them very etjually all over the 
edges. Better kinds of books, however, are genev 
rally marbled on the edges, the j)atterns being in.*Aile 
to correspond wdth the marble ])a(>er lining. Mar- 
bling is performed as follows : — a trough is provided 
of a convenient size, about two inches deej), which 
is filled with clean gum-water ; various colored 
pigments, ground in spirits of wine, and mixed with 
a small (piantity of ox-gall, are then thrown upon 
the surface of the gum-water, and disposed in 
various forms, according to the j>attcrn that is de- 
sired, with a quill and comb. The proper pattern 
being obtained, the book is between two boards, 
and the edges dipped into the trough, when the 
floating colors become transferred to the book ; cold 
water is immediately dashed over tlie edges, winch 
sets the colors, and gives them a clear appearance. 
If the edges are to be gilt, they are nicely cut and 
tied between two boards ; they are then sponged 
over with yellow-ochre, which is scraped off, and 
the edges rubbed dry with paper shavings. Parch- 
ment size, or a siie composed of equal parts of 
water and white of eggs, is laid upon the book edge, 
and covered with gold leaf ; it is then dried gra- 
dually, and before it gets quite bard, is burnished 
with an agate burnisher. The edges are then pro- 
tected from injury during the remainder of the 
process by a paper covering. Head-banding then 
follows. Head-bands are of two kinds, stuck on 
and worked. The stuck -on head-band is formed by 
cutting'a piece of striped or colored linen about an 
inch deep, and equal in length to the thickness of 


the book ; one side is pasted, and a piece of well- 
twisted cord laid across one-third of its wi th ; it is 
then folded over, inclosing the string, and worked 
well up to it. The back of the book being glued, 
the linen is laid upon it, the cord or head-band 
being placed flat upon the end of the leaves. For 
all extra work, however, the head-bands are worked 
in the following manner : — A strip of thick vellum, 
board, or string, prepared by rolling it tight in 
pasted paper, is taken of a dimension suited to the 
size of the book ; stout well-twisted silk, of two or 
more colors, is then taken ; if two colors are used, 
they are doubled and tied together by the ends, one 
of them being previously equipped with a needle. 
The book is tiien placed in the cutting- press with 
the back uppermost, the bead towards the work- 
man, and considerably elevated ; the needle is then 
passed through the middle of the second section, on 
the left-hand side, just below the cateli-stiteh, and 
drawn out far enough to bring the knot joining the 
two silks close into the middle of the section ; the 
needle is then brought up, and passed again through 
the same place, and the silk drawn nearly close ; 
the round strip is placed in the loop tliuk formed, 
and the silk drawn tight with the left hand ; the 
other silk is brought over with the right, and passed 
under and over tne head-band, when that is held 
tight with the left hand ; the other ‘‘ilk is now put 
over that, and also under and over the lu^ad-band ; 
they are thus worked alternately over each other, as 
far as the middle section ol the book, through 
which the needle is passed below the eateh-stiteh, 
and brought over the head-band, when the working 
is jiroceeded with as before, as far as tlie last section 
but one; the needle is passed through this sei'tion, 
and fiver the head-band twice, and finally fastened 
on the back. The ends of the head-band are then 
cut oft*, almost close to the silk at eai h end. The 
part produced by working one silk over the other is 
called the braiding, which forms the principal beauty 
of the head-band, and should be ranged close down 
u)>on the leaves of the hook on the inside of the 
band, which is easily managed. Both ends of the 
book having been w'orked in this way, the glue brush 
is drawn across the hack of the bands, which 
strengthens them, and k<*eph them in their jiroper 
jilaees. Jt is now the usual praetice to make a 
hollow back, on account of its eunbimg the book to 
open better, and also preserving tlie leatlier from 
cracking. The hollow hack is formed by cutting a 
strip of cartridge paper twin* the width of the back, 
and the same length ; this is folded m half, ami the 
back being fresh glued, one half of the folded paper 
is .stuck on, the other half being doubled upon it. 
If the book is to have raised bands, they are now 
put on ; they are formed of strips of thick leather, 
as wide, and at such distances from each other, as 
taste directs ; they are glued on the loose back, and 
pared down at the ends, the sides being kept sharp 
and square. They are used to give a neat appear- 
ance to the back, and are a great improvement on 
the old method of sewing the book on raised bands 
in lieu of the sunken <*ords. The book is then 
ready for covering, with leather, if to be whole 
bound, or with leather and paper, if to be only half- 
bound. For whole binding the leather is cut about 
half an inch larger all round than the book, and 
carefully pared round the edge with a sharp knife on 
a piece of smooth marble ; it is then pasted, folded 
together, and left a few minutes for the paste to 
soak in ; it is then opened out, and the book laid on 
one half (the fore-edge being towards the work- 
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man)^ while the other half is carefully and tightly 
diawn over the back and uppermost covei , the 
covt rs being then adjusted at the head and foot and 
pulkd forward, the edges are turned down and the 
ends tucked in , the corners being raised are worked 
together, and the part so raised cut off, and the 
head and foot pieces being smoothed down, the fore- 
edge part is folded over them The head of the 
book IS then neatly set with the folding stick, press- 
ing It inwards in the joint where the corner was 
taken off the boards, and flatting the leather over 
the top of the head-bands , the form thus given in 
the damp state is permanently retained when dry 
If the raised bands, previously described, are used, 
a piece of fine cord is tied round the book (the 
edges being guarded with a piece of bo ird) pres^lng 
on the upper and lower side of each bind, which 
brings the cover close upon the back, and preserves 
the distinctness of the bands For half bound books 
a strip of leather is cut, about an inch longer than 
the back of the book, and of sufficient width to lav 
well over the boards , the leather corner pieces are 
cut of an oblong cjuadrangular shape The leathtr 
being pared, the corner pie( cs are put on first, and 
the back afterwards, being workid m the same 
manfier, and with the same care, as the whole 
bound book Marble, colored, or other fancy paper, 
IS cu*^ of a proper size and form and p isted on the 
sides Smooth sheep and calf bindings are fre 
quently ornamented by marbling or sprinkling, 
which IS perform! d by throwing various co- 
loring liquids on the cover while it is wet with 
water but there is so great a variety in these pro 
cesses, both of colors and patterns, that there is 
not space for their enumeration here , nor are they 
of much importance at this time, the colored lea 
thers having been bi ought to such perfection, and 
in so general use, as to render the employment of 
sprinkling, &c of more rare occurrence than for 
merly The forwarding of the book is now com- 

pleted, and it IS handed over to the finisher 

The first step of the finisher is to wash the cover 
of the book with paste or glue water, to prevent 
the glaire from sinking in and staining the cover, 
when the suing is dry the cover is glaired Morocco 
and roan require to be glaired but onci , sheep twice, 
and calf three times , this done, the book is ready 
for gilding and lettering Ihe places where the 
gilding IS to be applied, are then slightly greased 
with palm or sweet oil, and covered with gold leaf 
While lettering and gilding the back, the book is 
placed in the cutting-press, with the head a little 
elevated The brass letters having been selected 
and laid in their proper order before a fire, are 
moderately heated , before using they are tried on 
a piece of waste leather , when at the proper tem- 
perature, they are forcibly impressed upon the gold, 
one after the other, care being taken to keep them 
straight, upright, and at uniform distances — a pro- 
cess which requires great practical skill The whole 
of the letters being worked, the superfluous gold is 
wiped off with an oiled rag, to which it adheres, 
and when saturated, the rig is sold to the refiner, 
who recovers the gold which it contains Common 
words of frequent use, such as Bible^ Pratfer^ Alburn^ 
&,c are cut in one piece, and worked off at once, 
which greatly facihtitcs the process of lettering, 
while It insures a uniformity of appearance not 
otherwise attainable 

Ihe lettering having been completed, the re- 
mainder of the book is gilt with 'ippropriate tools , 
these in general consist of straight lines or fillets, 


rolls of various breadths and patterns, and single 
ornamental devices, all cut in brass, and used the 
same way as the letters. The tools are frequently 
heated, and worked upon the leather without the 
interposition of gold, which produces a neat and 
elegant contrast to the gilding it is denominated 
blind tooling Whole bound books are frequently 
very handsomely gilt on the sides as well as the back, 
frequently by running a broad gold roll round the 
edges of the cover, and sometimes by means of cor- 
ner and centre pieces, with or without lines 

When very large lettering pieces, ornaments, or 
coats of arms, &c , are to be gilt upon the covers 
of books, manual pressure is inadequate to the 
working of them, and a press is employed, called 
m arming press A very perfect machine of thia 
d( scnption has recently been constructed by Messrs. 
Cope and Sherwin, of London, to which they have 
given the name of the “ Imperial Arming and 
Embossing Press,'* which is not only capable of 
working every descnption of gilding but is also 
sufficiently pow erful to emboss the elegant arabesque 
covers, at present so much employed for o**uamental 
bookbinding The largest descnption of these covers 
are embossed by means of a fly press of ( normous 
power, but for all smaller woik the imperial press 
1 amply sufficient In its i onstruction it resembles 
‘he improved printing press invented by the same 
partus, but with the addition of a contrivance for 
raising or lowering the bed to suit the thickness o- 
the book and the platten likew ise hav mg receptacles 
for the heating nons By raeans of a scicw aiid- 
wedge adjustment in the piston, and the rising and 
filling bid plate, a considerable range, with the 
powti of \ery accurite adjustment, is obtained 
with greit facility The machine is exceedingly 
simple in principk and construction, elegant in ap- 
piaraiicc, and effective in operation, and is a valua- 
ble auxiliary to the book binder The book having 
been gilded it is polished with a hot iron, and the 
edges if coloured or marbled, are burnished with an 
agate buiiiishei the book is then finishid If the 
book was only intended to be put in boirds, or, as 
it IS tei hnically called, boarded^ it is folded, sewed, 
glued, the covers cut to the size and put on, and 
then covered with colored paper, the edges of the 
book remaining uncut Futra hoarding has stouter 
boards than the former, and is finished with rather 
more care , sometimes the edges are cut, and the 
book covered with a neat colored and embossed or 
printed cloth, which gives a very neat appearance 
at a cheap rate 

(Vellum binding as early possible ) 


PROCEEDINGS OF THE BRITISH ASSO- 
CIATION AT GLASGOW. 

The meetings of this body commenced, as our rea- 
ders ait aware, on Thursday, Sept 17th The ar- 
nval of strangers and distinguished ioieigneis was 
very great for some days previously more so indeed 
than it is supposed at any preceding meeting of the 
Association The prepaiations m the diffeient sec- 
tional defiartments were on W ednestlay brought to 
a conclusion, and every thing apjieiis to go on 
smoothly It is the proceedings at these sections 
which are alone interesting to our readers Leaving, 
therefore, unnoticed the details of mere business, 
we shall proceed to give an abstract of wliat has 
been done in the way of science Fust obscning, 
that the various museums of mechanical inventions, 
articles of taste and clegdiice, objects of geology. 
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and others of natural history, were thrown open to 
all the members at various parts of the town. Some 
of these mechanical contrivances we shall endeavour 
to obtain a description of. The following commu- 
nicator, invented by Mr. Prutin, for giving signals 
when a galvanic telegraph is to work, that is to ring 
a bell at a distant station, obtained general atten- 
tion and applause. 

Mr. Prutin* 8 Galvanic Communicator consists of 
two coils of copper ribbon attached together, and 
placed parallel to each other, with a space between 
them. Two needles are suspended within the coils, 
having a platinum wire terminating in a small spiral 
coil across the direction of the needle. Under the 
end of the platinum wire is placed a spirit lamp, 
with a small flame, by means of which the platinum 
coil is maintained at a white heat. When the 
needle deviates by means of the galvanic influence 
transmitted from the other end of the telegraph, it 
carries round with it the hot platinum coil, which 
meets with a fine cotton thread stretched in its 
course. This thread is attached to a cord, by 
which a pendulum is drawn aside from a bell or 
gong, upon which it tends to fall. The moment 
that the hot wire touches the thread, it burns it, 
and the pendulum, being freed, strikes the bell, or 
gong, and* thus the attention of the person at the 
telegraph is called to the' signal that is made. 

Next to the above, the object which most arrested 
the notice of the meeting was the Alpaca ^ an ani- 
mal of the Lama tribe, native of the Cordilleras, 
or mountain district of Peru, very valuable for its 
wool, importations of which have already taken 
place to the extent of 3, 000, 000 lbs. It is used as 
deer in the parks of the Spanish grandees in Peru, 
and its flesh is equal to any venison. Some are 
white, others brown and mottled. The Alpaca does 
not perspire as sheep do, and therefore requires no 
smearing, which will be an immense saving to the 
Scotch farmer ; and the heavy coat of wool on its 
body, (fine as silk,) is suflficient protection in the 
Peruvian mountains, where deluges of rain fall 
four months in the summer season ; and from the 
Alpaca living under the line of perpetual snow, it 
proves that a cold climate is congenial to them even 
in winter. The Alpaca lives on ** zeho,'' a kind 
of withered grass which grows on all mountains 
above a certain altitude — proving that they will 
exist where sheep will not. Specimens of different 
kinds of manufacture from Alpaca, in imitation of 
silk, were exhibited, — some black as jet, (without 
dye,) others white, colored, dyed, and wove in great 
variety of figures ; can be manufactured at one- 
third the price of silk, and three times more valua- 
ble than Scotch wool. The Alpaca is especially 
adapted for Scotland, as recommended at the ninth 
meeting of the British Association. From Wm. 
Danson, Esq., Liverpool, samples of the raw Al- 
paca silky wool, assorted black, (without dye,) 
white, red, brown, foxy, grey, mottled, &c., are 
also to be seen. There is no animal grease in this 
wool — illustrative that the animal requires no 
washing before shearing. This Alpaca wool can at 
present be sold at 20d. per lb. During the panic 
of 1837, when Highland wool sold at 3^^. per lb., 
upwards of 1,000,000 lbs. of Alpaca realized 28, 
and 2s, 6d. per lb. 

Section A. — Mathematics and Physics. 

The first paper was one by Professor Powell, 
whicli, in his absence, was read by Professor 
W he well — Oii Latent Heat and the l^frangibility 


of Heat and Light. — Professor W. stated that the 
report was exceedingly voluminous, and he would; 
therefore, only read such portions of it as were 
likely to be most interesting. It was intended as a 
supplement to a former report on the same subject, 
and contained notices of the discoveries which had 
since been made in this branch of science, which 
had in a great measure altered the views previously 
entertained on the subject. The subject had now 
divided itself into two brunches, unpolarised light 
and polarised heat. On these points the report 
detailed at great length the results of the various 
researches of Mr. Melloni and of l*rofe.ssor Forbes. 
Among other points which these researches had 
decided, was the fact, that the resistance on the 
transmission of heat was not in the surface, but in 
the body of the mass ; that rock salt transmitted 
heat more freely than most other substances, so 
that %2 rays of heat passed through it, whether the 
heat arose from flame, red hot iron, or water at 
212°. The report then alluded to the series of 
experiments on the transmission and refraction of 
heat, published by Professor Forbes in 1835. Among 
other experiment.s, he tried whether heat could be 
detected in the moon’s rays, but he found no in- 
dication of its existence. If there did exist any, it 
be less than tlu' 300,000th part of a degree in the 
centigrade thermometer, as tried by the thermo- 
multiplier. Professor Whewell stated that he would 
pass over a considerable portion of the report, 
which treated of the influence of color in the 
transmission of heat, and on the subject of the 
transmission of ice under water ; and would giye a 
few extracts relative to the experiments on the 
polarisation of heat. Mr. Melloni had tried ex- 
periments with tourmaline, but without effect. In 
1834, however, Professor Forbes took up the subject, 
and succeeded in polarising the heat by means of 
plates of mica ; and this formed the great point of 
the discovery. The next di.scovery was that of the 
Circular and Elliptical Polarisation of Heat, an 
account of which Professor Forbes had published 
in the fiJdinhnrgh Journal of Science, in March 
1836. Among {»ther points discovered, it was found 
that the quantity of rays transmitted was in pro- 
portion to the light used — thus with an argand, 74 
out of 100 were transmitted, while with water there 
was only 44. Another important point was, that 
the wave of heat by the mica plates was three times 
the length of the wave of light. The report con- 
cluded by reviewing the progress of the discoveries, 
and allotting to the resficr'tivc parties concerned in 
the discovery that sliarc w-hich each appeared to 
have in the elucidation of the subject. 

In answer to a question by Professor Stevelley, 
Professor Forbes explained, by a diagram, the 
grounds on which he held the wave of heat to be 
so much longer than that of light. Professor 
Whewell made a few remarks on the same subject. 
Sir David Brewster, in the course of a few ob- 
servations, referred to one or two important ex- 
periments. He stated, that if a solution of laurel 
leaves was made in alcohol, the result woqld be a 
green colored fluid. If this fluid be put into a 
bottle and looked down through, a red light would 
be^seen, and no green ; he also referred to certain 
effects produced by a film of Oil of Cassia between 
two plates uf fiint glass, and recommended a pro- 
secution of the experiments. 

The next report was one read by Professor Forbes 
on Meteorology, supplementary to a report read by 
liim eight years ago. The report, he said, was so 
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long that he could only direct attention to one or 
two extracts. He had treated the subject under 
the different heads of Temperature in connection 
with the Barometer — Pressure in connection with 
the Barometer, and Meteorological observations 
generally — Atmospheric heat — The Temperature of 
the Sphere beyond the atmosphere — Solar radiation 
——Temperature of the globe itself — Humidity — 
Winds — Storms — Klectricity — the November me- 
teors — and concluded by a few suggestions on the 
subject of national and local observatories. The 
principal point on which he read extracts from his 
report was that of the temperature of the globe. 
He held that internal heat had little or no influence 
on the external crust of the earth, and that the 
portion of the sun’s rays which reached through 
the atmosphere had little effect below the surface, 
except for a limited distance. The heat of the 
atmosjdicre decreased geometrically upwards as the 
heat of tlic globe increased arithmetically down- 
wards. The heat sent down from the surface 
depended on the uature of the soil and its con- 
ducting lyiwer ; and, except by thermometers 
placed at different depths, they could not arrive 
at a proper conclusion on the subject. The amount 
of solar heat lost by coming through the atmosphere 
he estimated at 2r» per cent, on a vertical ray. The 
value -jf the sjiecific heat of the soil was estimated 
at Paris at 56 ; but as to the same subject in this 
country, he would, during the meeting, give some 
results of experiments tried at Edinburgh. Within 
the tropics, the mean heat was found by putting the 
thermometer one foot below ground in the shade. 
Pouisson estimates the sun’s influence at Paris at 
24° centigrade ; the mean temperature at Paris was 
11° centigrade, leaving thus 13° centigrade, or 0° 
of Fahrenheit, as the temperature of the globe, 
were the sun entirely withdrawn, a temperature 
greater than that ot the polar regions. He then 
alluded to the erroneous calculations of barometri- 
cal measurements, and instanced the case of the 
Caspian Sea, which barometrically was 300 feet 
lower than the Mediterranean, while, by actual 
levelling, it was only 80 feet. On the subject of 
Humidity he liad given in his report some experi- 
ments on the dew point, and had suggested a new 
Theory of Winds ; but he would not detain the 
Section by entering into these matters. He stated 
that on tlie August and November meteors the 
report gave an abstract of the papers which had 
appeared upon that subject, lie concluded by 
reading some suggestions on the necessity of Na- 
tional Observatorie.s, and the proper mode of ma- 
naging them. 

Professor Whewell next read a report on the 
subject of the Tides. The object was to ascertain 
the moon’s mean declination ; hut as it varied every 
year, a number of years’ observations would be 
required. From a series of observations made at 
Leith, a number of calculations had been made; 
and from observations also made at Liverpool, 
Bristol, and Portsmouth, tables had been made out 
to show the height of the tide at any hour of the 
day, according to the moon’s age. Observations 
had also been made to determine the curve of the 
rise and fall of the tides, of which calculations had 
also been made. Diagrams of the curves were 
exhibited and explained to the Section. 

After which, Mr. Smith, of Jordanhill, read part 
of a paper by Mr. vStevenson, on the changes of 
level of sea and land, which liad taken jilace since 
or during the tertiary period. After giving a few 


extracts from the paper, Mr. S. described verbally 
the different beds of alluvial matter which overlay 
the regular strata in this neighbourhood. He stated, 
that there w'ere beds of sand which h(* considered 
of a fluviatile formation ; these overlay beds of 
gravel, which again repose on a bed containing 
many marine shells. These are found at different 
levels. He had found them at the height of 100 
feet above the level of the sea ; but others had got 
them much higher. He stated that about 15 per 
cent, of tlie shells were extinct or unknown, and 
many of the rest were common to the arctic seas, 
showing that the climate had altered from a colder 
to a warmer condition, since the formation of these 
deposits. 

Dr. Scoullar having previously perused Mr. 
Stevenson’s paper, gave a brief resume of its con- 
tents. It recommended the adoption of some 
means of making observations on the level of the 
tides, which should equally enable the fisherman, 
the peasant, and the ])hilosopher in all parts of the 
world, to speak the same language on this subject, 
and unite in promoting the object they had in view. 

M. De La Beebe said he had been struck with 
the statement of Mr. Smith, that shells of the 
))resent day had been found in a particular forma- 
tion at the height of forty feet. Was this, he asked, 
about the maximum ? (Mr. Smith said it was 
nearly so.) It struck him, because in the progress 
of the present Ordnance Survey, forty feet was also 
the maximum of the elevation they had ascertained 
in Devonshire, Cornwall, tScc. It was a remarkable 
coincidence, and would seem to show that a change 
in the level of the sea and land had taken place 
over a large area, and afforded evidence both of 
elevation and depression. 

After some remarks by Mr. David Milne and 
Dr. Buckland, the conversation terminated. 

A short paper from Captain Baddely on the 
Geology of Canada was read, which gave rise to a 
conversation on the importance of Government 
appointing surveys of our North American colonies. 
It was observed that this was the more important, 
as there was a possibility that in the settlement of 
our differences with the United States, tracts of 
country might be exchanged, and, as Dr. Buckland 
remarked, we might be giving away a coaLfield 
worth X 10,000 or X20,000 an acre, for fields of 
granite not worth five shillings. A member bore 
the strongest evidence to the rich mineral resources 
of Nova Scotia and New Brunswick. 

Mr. Bowman having read a paper on the Silurian 
rocks of Llangollen, illustrated by sections of the 
upper Silurian rocks between the valley of the Dee, 
from Mool Ferna to the Egeuyseg, and of the 
Silurian and associated igneous rocks between the 
river Tanat and the Denbighshire coal-field, the 
Section adjourned. 

(Continued in our next.) 

To the Editor. 

Sin. — Blow-pipe Jet . — It is well known that the 
mixed gases, oxygen and hydrogen, will not explode 
when passing through a very narrow bore of a tube ; 
how is it then that it never occurred to any of the 
inventors of the compound blow-pipe, that the 
minute perforations extending through a piece of 
cane may be used for a compound blow-pipe for 
the gases without fear of explosion } 1 have not 
been able to test its efficiency, perhaps some of your 
readers may be induced to do so. j. 
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MACLAURIN^S MACHINE FOR STUMP 
ENGRAVING. 

The invention consists simply in the employment 
of the principle of diminution, as gained by attach- 
ing two equal moveable arms, with tracing-points, 
to a graduated quadrangular vertical bar, which bar 
is suspended from an universal joint with screw- 
points. Fig. 1, A is the universal joint, B the bar, 
C C the two moveable arms and points. 

The pillar or standard D, with its arm E, are 
merely accessory in this instance to the support of 
the universal joint, &c. ; and the slide-rests F and 
G (G being placed transversely upon F, and F being 
screwed upon the two triangular bars II H, whicli 
pass through the sockets I 1, thus enabling the 
side-rests to correspond in height with the required 
elevation of the upper tracing-arm,) are only neces- 
sary for a j>ortion of the work which this instrument 
is capable of producing. J ,I are the heads of the 
binding-screws, which arrest the bars, and prevent 
the rests from sliding down upoji the table. 

The ba^r B, being thus suspended, will necessarily 
swing wi\:h perfect freedom in any direction, and, if 
the universal joint be nicely adjusted, without shake. 
Moreover, the arms with tl)c tracing-points likewise 
swing upon their centres, being restrained from fall- 
ing t^owards the bar by the intervention of their re- 
speoftVe places of rest. V^'hen motion is given to 
the bar by the lower tracer, as it moves upon the 
object designed to be reduced, the upper tracer by 
its means imitates that movement at a diminished 
rate, according to the distance that may exist be- 
tween them. 

The following are data for further investigation. 
Vertical bar, twenty-two inches ; tracing-points, 
their distance from the bar, five inches ; the angle 
of the tracing-arms, of which the bar forms the 
base, five degrees ; and, when the lower tracing- 
point is at the further extremity of the drawing, llie 
bar to be then vertical ; consequently, the move- 
ment wiU be from the centre of suspension, not 
round it. The plan of increasing the length of the 
bar according to circumstances, and preserving 
equal arms, with this subsequent arrangement of 
them, will be found preferable to lengthening (he 
lower arm, which considerably increases the vibra- 
tion. And when the reduction of one half only, 
together with the combined mcorrectness of both 
surfaces, namely, that of the prej)ared plate, and of 
the design from which the transfer is to be made, 
are taken into consideration, the result may be con- 
sidered favorable. 

As it would be inconvenient to use the machine 
in its present form for large plates, the machine 
should be moveable above the plate ; and, for the 
lettering of maps, and detached portions of work, a 
very simple modification would suffice. The tracers 
for this purpose may be inverted, affixing them to 
the ends of the vertical bar, and passing that bar 
through a universal joint : the joint has a stiff arm 
connected with a sliding-piece, which permits it to 
move when necessary upon a standard with a loaded 
foot. The tracing-points in this instrument need 
not be displaced ; for, by disconnecting the bar and 
joint at the same time that the binding- screw of the 
sliding-piece upon the standard is loosened, the 
universal joint can be shifted higher or lower upon 
the bar, which acts as a lever upon its fulcrum. 
This is the construction of the joint: sliding- 

piece upon the bar suspending a square or circular 
frame of metal at one of its diameters, is again sus- 


pended at its transverse diameter, by the stiff arm 
that is made to slide upon the standard, which 
standard must likewise have an arm, with a small 
skeleton table, for lightness, connected with its, 
head, for the purpose of supporting the channelled 
type, or other original, to be brought under the 
upper tracer, which is here the prime mover, and 
by which the copy is transmitted. The standard 
must be placed upon a plank, having at each end a 
narrow foot; this will leave sufficient vacuity to 
prevent injury to the prepared plate. 

The diagram. Fig. 2, represents the machine at 
right angles to that shown in Fig. 1 . 

A A is the base, or table, which supports the 
whole superstructure ; C C is the standard (marked 
U in the engraving) which carries the graduated bar 
G G (B in the engraving), suspended from the arm 
1> (G in the engraving) by means of the universal 
joint E F (A in the engraving) ; H I are the two 
arms, the lower one carrying the tracing-point J, 
and the u])per the etching-point K (these parts are 
indicated in the engraving by the letters C C) ; L is 
the table that su])port8 the plate to be etched ; N 
the slide-rcbt (F in the engraving) tliat moves the 
table on the bed f) in the direction of its length, and 
P the head of the screw which actuates the other 
slide-rest (O in the engraving), by means of which 
the table is moved in the direction of its breadth ; 
R is one of the triangular sockets (I in the engrav- 
ing) in \Aliieh the triaTigular uprights (H II in the 
engraving) slide ; and S (J in the engraving) is one 
of the bindiiig-serews, by means of which they may 
be secured at any requiied height. 


PROCEEDINGS OF THE BRITISH ASSO- 
CIATION AT GLASGOW. 

( Rosumvil from imgc 208.^ 

SkCTION B. CllKMISTllY AND MiNJCUALOGV. 

pROFKssoii Graham was requested to take the 
chair, vhile the Presid’cnt read a pajK'r “ On the 
most important Chemical Manufactures carried on 
in Glasgow and the neigbbourliood." The manu- 
facture of iron, sulphuric acid, bleaching powder, or 
chloride of lime, alum made at Ilurlet and Campsic, 
precipitate of ])otash, chromate of potash, tartaric 
acid, acetic acid, j)yroxylic spirit, iotline, soap, 
bleaching of cotton cloth, Turkey red dyeing, glass 
making; cudbear and gas were enumerated, and 
the manufacture of thorn fully explained. 

The second jrajrer read was by Mr. Connell, “ On 
the Voltaic decomposition of Alcohol.’' The author 
endeavoured to show that by dissolving a small 
quantity of potassium in pure alcohol, and then 
subjecting the compound to voltaic action, water 
was obtained. 

Dr. L. Playfair read the next paper, which was 
by D. R. W. Glover, “ On a new process for ob- 
taining Hydrobromic Acid, and Hydriodic Acid.” 
The author proposed the employment of bromite 
and iodite of bromine as a very convenient source 
of the above named hydrobromic, in atomic pro- 
portions. 

Professor Bunsen read the next paper, which was 
on the compounds of a new radical compound, 
called ** Kakodyle.” The process by which this 
compound is obtained is exceedingly dangerous, and 
the author, in his experiments, has been several 
times severely injured. Arsenic is a principal in- 
gredient iu this compound. 
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The next paper read was by Dr. Mohr, on a new 
mode of preparing Morphia. The principal of the 
new method of preparing morphia consists in dis- 
solving the mori>hium in caustic lime by means of 
heat, and precipitating the filtered liquor by muriate 
of ammonia. The lime is neutralised by the muri- 
atic acid of salt, ammonia set free, and the morphia 
precipitated. In this process the morphia is obtained 
in a crystalline and very pure state, without the 
alcohol. This mode of opi'i-ating is as follows : — 
The opium is dissolved in boiling water and strained, 
this operation repeated twice, the liquors concen- 
trated by evaporation, boiled with caustic lime, 
strained again, and mixed while hot with powder of 
sal-ammoniac. 

Dr. Gregory said be had Imd a great deal of ex- 
perience in preparing inorjdiia, and he was quite 
satisfied that Dr. Mohr’s was the best, both for 
])reparing small quantities and for class experiments, 
lie was sure it would be universally adopted as soon 
as known. 

The next paper read was On the peculiar odour 
evolved in certain electro-cliemical decompositions,’^ 
by Professor Schbnbein. 

M. Schbnbeiu has undertaken a scries of experi- 
ments, ill order to ascertain tlie eireunistances un- 
der which the odour i.s evolved in eleetro-eheniieal 
decompositions, the causes which influence its pro- 
duction, and, if possible, tlie ju'ineiple to vvliieh its 
appearance is to be ntlriouted. After describing 
the period at which the odour is produced, he goes 
on to observe, that the odour is evolved on the de- 
composition of water, dilute suljdiuric acid, and 
many oxalates ; dilute sulphui ic neid yielding it in 
largest quantities. The author found, on collecting 
tlie oxygen gas evolved at the anode from a solution 
capable of evolving this oilour, that it might be pre- 
served for some time by inclosing the gas in well 
stopped bottles. From the characters possi'ssed by 
this oxygen, be was led to consider ibe odour due 
to the presence of a minute iiortion of a news Jmd 
hitherto wholly unknown substance, of considera- 
ble importance ill many nut uivd phenomena; and he 
has therelbre named it, from its most evident cha- 
racter, o/onc. Its jiroportics are as follows : — Ii is 
only evolved from solutions containing it, by jht- 
feetl^ clear electrodes of jdalinuni or gold, while 
cliarebal and tlie more oxydisahle metals are unable 
to cause its appearance. It can only be obtained 
from a cold solution. When a jiieee of one of the 
oxydisable metals, such as lime, iron, tkc., is placed 
ill a portion of oxygen impregnated w'ith o/oiie, 
that peculiar substance is almost inirneiliately ab- 
sorbed, and the oxygen becomes inodorous. When 
perfectly clear and dry jdates of gold are imnicrwd 
ill oxygen conlainiiig ozone, they acquire a nega- 
tively electric state of polarity. The plates thus 
polarised continue their electric jiowers in air for a 
considerable time, but rapidly leave it when plunged 
in hydrogen gas, in which, if retained a suflieient 
time, they acquire an opposite state, beemning jmsi- 
tively polarised. After comparing tbe.se tffects 
with those produced by the odour peculiar to com- 
mon electric sparks and brushes, he state's that both 
from its electro -motive jiowi'r, and liKi'wise from 
its strong affinity to metals, it is evidently similar 
to chlorine, bromine, and iodine. Its nun-ajqiear- 
ance when water is decomposed by electrodes of 
the more oxydisable metals, he attributes to its 
entering immediately into combination with the 
metals : and he considered that when the solution 
is heated, the affinity of the ozone foi* metals is i-o 


much increased, that it is even able to combine 
with gold and platinum — thus accounting for its 
disappearance when heated. By this theory all the 
phenomena attendant on its evolution may be easily 
explained ; and it hence becomes very interesting to 
search for traces of this widely-diffused substance. 
M. Sehonbein considers the smell perceived when- 
ever bodit's are struck by lightning is probably due 
to a small portion of ozone being set free, and re- 
lates a ease of a church lately struck by lightning, 
which fell within his own observation, in which the 
surrounding buildings to a considerable distance 
were filled with a bhieisb vapour and peculiar pun- 
gent otlour. Even in this early stage ot the in- 
quiry, it will be readily seen that many curious and 
unexplained iihenomena might be accounted for, if 
the existence of the supposed electrolyte be proved. 
M. Sclidiibein proposes devoting all his leisure to 
tlie prosecution of this inquiry, in the details of 
which he is at present engaged. 

The Chairman said tlie pajicr read was only an 
abstract of Professor Sehonbein ’s, which was con- 
sidered more suitable for reading than the report 
I itself, lie did not observe whether nny*thing was 
stated as to th" })ro])crlics of the new substance, 
(ozone.) 

Professor Graham said M. Sehonbein thought he 
hud established an analogy between the iievj; sub- 
stance and ehlorino, and the Professor explained 
the analysis iquin wliieh this opinion was founded. 

The next paper read was by Mr. E. Solly, 
** On the best method of bleaching vegetable wax." 
Mr. Solly, after referring to a number of experi- 
ments whieli he hud made during the course of the 
feiirnmer to discolorisc vegetable wax, stated be 
found the following to answi r the purpose most 
com]>letely, liy wliieh the wax was bleached in a few 
minutes, and a greater effect of discoloration was^ 
produced than by the mere passage of chlorine for 
half an hour. Tliis method consisted of bleaching 
by pure nitric acid, by melting the wax, pouring iu 
a small quantity of Miljiliiiric acid, composed of one 
part of oil of vitriol to two of water, and then stir- 
I ing in a few crystals of nitrate of soda, the whole 
to be agitated with a wooden stirrer, and kept 
heateil. Nitric acid is then evolved in considerable 
<[uaiitity and purity from a large surface, and iu 
such a maimer that all the acid evolved must neces- 
sarily jiass through tlie melted wax. This method 
answers the purpose very compli'tely, the process is 
cheap and rapid, and the residuum being merely a 
little solution of sulphate of soda, is very easily 
removed. 

Dr. U. D. Tliomson read a paper by Mr. Sturgeon, 
“On a peculiar class of Voltaic phenomena." The 
Section then adjourned. 

Skction G. — Mechanical Science. 

Srifokp Prolpclor, — Mr. Wallace exhibited and 
explained his apparatus for enabling persons to en- 
ter places on fire without danger from smoke, by 
riieatis of brcatliing through water. A box of tin 
curitaiiiing the water is placed on the man’s back 
with tubes connected, forming a ring round the 
body, and ^lraJ>s for the shoulders. A hood of 
McIntosh cloth, glazed in front, is put on the head, 
and being attached to the side tubes, four gallons of 
water will enable a person to bear the densest 
smoke for twenty minutes. 

Mr. Ilawkiub exhibited a small instrument, made 
by Mr. Bakewell, for taking the angle of the dip of 
strata, whelhci the surface aeon is or below 
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the strata. This is accompanied by a spirit-level, 
which can be placed above either the higher or 
lower limb of the “ Anglo-meter,” which has a 
scale of degrees at its apex. A small compass is 
attached to the spirit-level, to show the direction of 
the dip. The instrument was much approved of. 

Mr. Smith, of Deanston, exhibited a model of a 
new plan of canal lockage, the advantages of which 
he stated to be that the descent in each lock would 
not be more than twelve to eighteen inches — that 
the locks were opened by the passage of the vessels 
—that the locks shut of themselves — that the ves- 
sels did not require to stop— and that little or no 
water was lost. The lock-gate is hinged at the bot- 
tom, the upper portion, which is round, floats at the 
level of the higher part of the water, and is pressed 
down by the bow of the vessel in passing, and when 
it is passed rises to its former position. Mr. Smith 
stated, that a trial was to be made on the Great 
Canal. 

Mr. Fairbairn read a paper on the strength of 
iron, with a view to test its applicability to the pur- 
pose of ship-building. Mr. F. detailed, at great 
length, tlKi results of a variety of experiments made 
by bin) to determine the force requisite to overcome 
the cohesion of iron plates by a direct tension 
strain, but as these were given in a tabular form we 
must confine ourselves to one or two specimens of 
the results. The plates were subjected to the ten- 
sion of a given weight, suspended from the point of 
a lever, and weights were added gradually till the 
plates were torn asunder. The experiments were 
made in the direction of the fibre of the plates, and 
in the following instances with a plate of an area of 
forty-four inches, and one-fourth inch thick, it re- 
<|uired to tear the first one asunder 25,400 pounds; 
the second 27,090; the third 25,0C2 ; and the 
fourth 20,500. I’hese were all \orkshire plates. 
Mr. F. went into the subject of the extent to which 
the strength of iron plates was affected by the rivet 
holes, and the general deduction made fiom his ex- 
periment was that there was a loss equal to about 
32 per cent, A conversation followed as to the 
comparative strength and safety of iron boats, in 
which it seemed to be a general opinion that they 
were preferable to wood in these respeets. Mr. F. 
was strongly urged, by several members, to give his 
paper to the ])ublic, from the valuable matter it 
contained on this question. 

Mr. Hodgkinson then read a paper relative to a 
series of similar experiments made by him on the 
strength of iron pillars. It appeared from these, 
that a pillar, square at top and bottom, was about 
three times as strong as one rounded at the ends — 
that if the pillars were not placed perfectly perpen- 
dicular, at least two-thirds of their strength was lost 
— and that they were one-seventh stronger when 
swelled in the middle, like the frustrum of a cone, 
with the base in the centre of the pillar. A short 
conversation ensued, in the course of which Pro- 
fessor Wallace suggested, that Mr. U. should try 
the experiment with various curves, which that gen- 
tleman readily promised to do. 

Mr. Fairbairn next exhibited a model of an en- 
gine for raising water, which he had suggested for 
the purpose of draining the lake of Haarlem, in 
Holland, which covered upwards of 50,000 acres. 
It was his opinion that this could be accomplished 
by the application of a Cornish engine, of from 200 
to 300 Wse power, attached to a scoop 30 feet 
square, the one end of which was made to move on 
a centre. In the bottom of this scoop, which was 


curved, were several valves opening upwards, on the 
side nearest the engine. By the descending stroke 
of the engine, this side was immersed in water, and 
flUed through the valves. The returning stroke, or 
rather the weights attached to the other end of the 
beam, raised the scoop, and threw the water into a 
canal at a higher level than the lake. Such an en- 
gine as he proposed would lift 1 7 tons of water each 
stroke, and make seven or eight strokes a minute. 
The average depth of the lake was 10 feet. The 
engine was so constructed as to give the dipping end 
of the scoop a larger or shorter stroke as required. 

A Member gave a short account of the mode 
adopted in draining some of the fens in England, 
which was done by an engine on Watt’s principle, 
turning a kind of bucket-wheel, and raising the 
water into the adjoining river. 

Mr. Hodgkinson produced a miner’s lamp oy a 
Mr. Clegg, near Oldham. It was in principle the 
same as that of Davy, but was inclosed in a trian- 
gular lantern with three bull's-eye glasses. The 
object was to get rid of the danger arising from the 
use of Davy's, which, should it fall or upset, let the 
flame through the wires, and caused an explosion. 
In this lamp that danger was obviated, as there 
were gauze on the air-hole of the lanterns ; and it 
had this excellent property, that whenever there was 
danger the light went out. 

Mr. J. Scott Russell said, the next paper was that 
of Mr. Galline, '' On Safety Valves." He did not 
intend to follow Mr. Galline through the whole of 
his dcscri])tion, but would read that ))art which 
tended to illustrate his plan. Mr. Galline went on 
the general principles that the safety valves at pre- 
sent in use were not large enough, and his object 
was to allow a large surface, like the lid of a chest, 
to rise at once when the pressure below becomes 
great enough to force it up ; so that, upon a great 
accumulation of steam, it will escape before any 
accident could take place. He meant, in fact, that 
a large valve shall open instead of a small one. As 
Mr. Galline had not submitted machinery for it, and 
the subject could not be adequately explained with- 
out a diagram, the Section would be content by its* 
attention being called to a matter so important. 
There wei*e no remarks made, and the paper was 
lodged. 

Mr. Russell then took up the next paper, that of 
Mr. Wallace, "On extinguishing Fire in Steam- 
Vessels." 

Mr. Wallace's principle, he said, might be ex- ' 
plained by the following mode of applying it on 
hoard of the Levan steam-boat. On the cabin floor 
of the steam-boat, a space of ten feet by fourteen 
feet wau ^vered with wet sand, on which was laid 
iron plates, and on which a fire was kindled of very 
combustible matter, consisting of old tar barrels, &c« 
The quantity of this material was about four and a- 
half cwt. A hose thirty-four feet long, two and a- 
half inches diameter, extended from tlie boiler of 
the engine to the cabin, and when the Are had been 
sufliciently kindled, so that the panes of glass in 
the windows of the cabin began to break by the 
heat of the flames, the steam was let in, and the 
doors of the cabin shut. The Are was extinguished 
in about four minutes. Several trials were made ; 
all of them terminated in extinguishing the Are with 
the same success. On another trial, a metal pipe 
of a greater diameter than the hose was connected 
with the steam-boiler, and extended into the cabin* 
A small square hatch was cut in the de^ immedi- 
ately above the cabin, and through this opening 
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were lowered down into the cabin two moveable 
grates, each containing a blazing fire, well kindled, 
of about one cwt. of coals. The hatch on the deck 
and cabin doors were then shut, and the steam let 
in, and in fifteen minutes after the small hatch was 
opened on the deck, and one of the grates hoisted 
up, when the whole mass of the coal and cinder 
which had before formed a powerful fire, were found 
to be completely extinguished. This experiment 
was repeated twice, with perfect success. Mr. 
Wallace's plan for extinguishing fire by means of 
steam has been before the public for upwards of five 
years, during which time a great number of trials 
have been publicly made, several of them in the 
presence of the Lord Provost, Magistrates, Com* 
missioners of Police, Agents of Fire Insurance 
Companies, and Civil Engineers, who all agree that 
steam readily and effectually extinguishes fire, and 
can be made to enter corners and crevices where 
water cannot be made to reach. 

Mr. Russell said that now, when there were so 
many steam^vessels upon the Atlantic, the subject 
had become one of vast importance. The experi- 
ment had been repeatedly and successfully tried, 
and simply consisted of len/ling a hose from the 
boiler to any part of the vessel, and by inundating 
the portion on fire with steam, of at once extin- 
guishing it. The very consciousness that such an 
apparatus was on board a vessel, would impart a 
degree of security and comfort in the midst of the 
Atlantic, which would be duly appreciated by all. 
Indeed, many vessels had already adopted it. 

Mr. Wallace, to a question addressed to him, 
said that the hose was constructed of painted 
canvas, but strong silk unpainted would answer 
equally well. 

Mr. J. Scott Russell then gave an interesting 
detail of his experiments on the temperature of 
most effective condensation in steam-vessels. His 
principle was that there was a temperature of the 
greatest effect, which might be readily obtained by 
ordinary calculation, and which, if acted upon, 
would result in a material saving of power. The 
subject gave rise to a considerable discussion, in 
which Mr. Taylor, Mr. Fairbairn, and other mem- 
bers of the Section, took part, and the subject 
seemed to be one of much interest, which is likely 
to be fully explained in the transaction of the Asso- 
ciation. 

A paper was then read from Mr. Ritchie, on the 
warming and ventilation of buildings, supplementary 
to a document on the same subject in Loudon's 
Encyclopaedia. The paper detailed, at considerable 
length, the vital importance to Iiealth of properly 
ventilated apartments. His principle was to carry 
into effect a mode of ventilation which would oper- 
ate without the intervention of servants, and to in- 
troduce a current of external air upon the heated 
air within. The subject was discussed at consider- 
able length, and Mr. Hopkins, Mr. Jeffries, Sir 
John Robinson, and other gentlemen, took part. 

Mr. Vignoles then called the attention of the 
Section to the construction of large timber bridges, 
with special reference to railways, and illustrated 
his proposition by the drawing of diagrams, upon 
the board. 

Mr. Difck read a paper on a new railway wheel. 
It. may be made of cast or wrought iron, and the 
channels are filled with wood ; its advantages are, 
that it works much easier than those commonly In 
use, is less expensive, and can be easily repaired. 
Mr. Dick expli^ed the wheel by diagrams. It had 


I been in operation for some time on the St. Helen's 
Railway, bearing daily 5 tons in weight, and was 
positivdy in better order than it was on tbe first 
day it was brought into operation. On the Kingston 
and Dublin Railway the sleepers were originally 
composed of granite ; but the tremulous motion was 
so great that they had to be changed to wood ; now, 
had this wheel been in use, all this disagreeable 
motion complained of would have been obviated, 
and a large expenditure saved. It worked remark- 
ably smooth, especially in wet weather, and the 
fastenings of the sleepers were not so much worn 
as by the present wheels. 

The paper was received. 

Mr. Jeffrey called the attention of the Section to 
a new hydraulic apparatus. Its principal proper- 
ties were simplicity and cheapness ; and each of 
the buckets employed would carry one hundred 
weight and a half of water. His attention had 
been called to the subject from observing the clumsy 
mode in which water was drawn for the purposes of 
irrigation in certain districts of India. 

Mr. Smith, of D^anston, observed, that it was a 
decided improvement upon the old plan of the chain 
bucket. 

Mr. Scott Russell read an interesting paper, 
with explanatory deductions, being observations on 
the proportion of steam power to tonnage these 
were additional observations to those contained in a 
paper on tlje same subject, which had been sub- 
mitted to the last meeting of the Association. His 
object was to define the exact proportion of power 
to tonnage, which would be most economical in a 
sea-going steamer from the one end of the year to 
the other. The result was reached by taking tlie 
average, and allowing for the time consumed by 
favorable voyages in good weather, and bad voyages 
in rough weather, lie found that large vessels, 
reckoning for a whole year, consumed in proportion 
a less quantity of fuel than those wliich were 
smaller; this was an extraordinary result, con- 
sidering the velocity of large steamers, and the 
disadvantages under which they laboured in bad 
weather. The rule to obtain the best proportion of 
power to tonnage in a given vessel was this : — 
Sujiposc they should know the distance between a 
port in this country, and a certain port in America, 
and that a vessel took so much time, and consumeil 
a certain quantity of fuel in making the voyage in 
good weatlier, and took another period of time and 
a diflerent quantity of fuel in bad weather. Then, 
having ascertained these, from the square of the 
velocity of this vessel in good weather, subtract the 
square of the velocity of the same vessel in the 
worst weather, divide the differences of these two 
by the square of the velocity in good weather, and 
the quotient, being multijilicd into double the 
horses’ jiower of the said vessel, will give the power 
requisite to pro])el her in the same circumstances 
with the smallest quantity of fuel. Let us take 
(said he) a transatlantic steamer with 1 horse power 
to 4 tons — her bad voyage being 22 days, and her 
good 14 days ; if we were about to build such a 
vessel, should we continue at the rate of 1 horse 
power to 4 tons, or should we alter it ? Suppose 
her to be of 500 tons of actual horse power, then, 
should we increase or diminish it? Tlie rule 1 have 
laid down would say that her power ought to be in- 
creased in the proportion of 12 to 10, or 6 to 5 — 
that is to say, the engines of 500 horse power 
ought to oe made of 600. By adding the hundred 
the following results will follow ; — The vessel of less 
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power, by tide fomwle, will bum 30 tone of coal 
per and in good weather do the distance in 14 
dayt, Dumliig in all 420 tons of coal. Her bad 
weather voyage will be 22 days, burning 660 tons 
of coal — 8^1 at 30 tons a-day. The vessel of 
greater power would burn 36 tons of coal per day, 
and make her voyage in 12^ days,, burning in all 
468 tons. Hiis was a loss of 48 tons at drat sight ; 
but it was only an apparent loss. For let us come 
to the adverse weather, and instead of taking 22 days 
to complete her voyage, she will do it in 17% days — 
burning 630 tons of coal ; so that in this view of 
the case, she gains 4^ days in point of speed, and 
bums 30 tons less of cod than the vessel of 100 
tons less power. But then it may be said that this 
is only one voyage, and this vessel will have more 
coal in the year than the other. They must, how- 
ever, remember that no one knew when the bad 
weather would come, and she must always carry a 
quantity of coal prepared for it. Mr. R. then 
reasoned at some length in favoi- of his views, from 
the deductions he had laid down. 

Mr. Fa^baira spoke briefly on the point. lie 
had been in the Mediterranean last year, and was 
sorry to see the English vessels so much deficient 
in power. The French steamer passed tlicm by two 
miles an hour. He was an advocate for increased 
powen 

Mr. Smith, of Deanston, then submitted to the 
Section a new and improved mode of draining rail- 
way slopes and embankments. 

Mr. Mallet gave in some explanation on the ac- 
tion of air and water on iron. 

Mr. Vignoles read a paper by Mr. Grimes on 
Punnet’s rockets for preserving lives in case of 
shipwreck. 

Dr. Wallace read a paper on Arches, with ex- 
planatory drawings. 

Mr. Hawkins detailed Mr. Rengelcy’s new plan 
of the safety rotative railway, in which the wliecls 
are proposed to be transferred from the carriage to 
the road, and the train to be moved by the revolution 
of the wheels, of which there will be 1700 upon 
the mile. 

Mr. Alexander explained to the Section his Elec- 
tro-Magnetic Telegraph. 


OIL COLOR CAKES. 

A CONVENIENT preparation for the use of artists, 
invented by Mr. George Blackman, for which that 
gentleman was awarded a medal by the Society of 
Arts. ** Take,” says Mr. Blackman, ” of the 
clearest gum mastic, reduced to fine powder, four 
ounces ; of spirits of turpentine one pint ; mix them 
together in a bottle, stirring them frequently till the 
mastic is dissolved : if it is wanted in haste, some 
heat may be applied, but the solution is best when 
made cold. Let the colors to be made use of be the 
best that can be procured, taking care that by wash- 
ing, &c. they be made as fine as possible. When 
the colors are dry, grind them on a close hard stone 
(porphyry is best) in spirits of turpentine, adding a 
small quantity of the mastic varnish ; let the colors 
so ground become again dry, then prepare the com- 
position for forming them into cakes in tlie follow- 
ing manner Procure some of the whitest and 
purest spermaceti you can obtain, melt it over a 
gentle fire in a clean earthem vessel ; when fluid, 
add to it one-third of its weight of pure popi^ oil, 


and stir the whole well together : these things being 
in readiness, place the stone on which your colors 
were ground on a frame or support, and by means 
of a charcoal fire under it make the stone warm ; 
next grind your color fine with a muUer, then add- 
ing a sufficient quantity of the mixture oif poppy oil 
and spermaceti, work the whole together with a 
muller to a proper consistence, take then a piece of 
a fit size for the cake you intend to make, roll it 
into a ball, put it into a mould, press it, and it will 
be complete. When these cakes are to be used, 
they must be rubbed down in poppy, or other oil, 
or in a mixture of spirits of turpentine and oil, as 
may best suit the convenience or intention of the 
artist.” 


ON BISMUTH, FUSIBLE METAL, AND 
METALLIC PENCILS. 

Bismuth, as it is called in chemical books, is 
usually known by the name of tin glass among 
workmen ; apparently a corruption of the French 
vulgar name, etain de glacCy tin for silvering glasses : 
ns the name bismuth is of the weim muth^ or white 
mother, that is to say, of silver, of the German 
miners. 

This is a rare metal, and of very little importance, 
as its uses are extremely slight. It is dug out Oi 
the mines of Schneeberg and Freyberg, in Saxony, 
where it is generally found in its proper metallic 
form, in the form of trees, inclosed in a reddish- 
brovin jas})er. It is very rarely pure in this state, 
but usually contaius a little cobalt, and more or less 
arsenic. 

From the easiness with wliich bismuth melts, its 
extraction is easy an<l cheap. It requires notliing 
more than to break the ore, to put it into large 
melting-})ots, and surround them with lighted bil- 
lets of wood ; the bismuth melts, runs down, and 
forms a cake at the bottom of the pot. This is the 
method used at Freyberg ; but sometimes, when the 
stony matters are in large proportion, it is neces- 
sary to add a dux to uu'lt them. 

At Sehnei berg, the miners use a different method, 
which is very ingenious. A number of cast-iron 
pijies of sullieicnt diameter are placed across a fur- 
nace, with a gentle sh)j)e, so that when the metal 
melts it may run out at the lower end, which is 
paitly stopped with a Lump of clay, that has only a 
small hole left in it, through wdiich the bismuth runs 
into a cast-iron cone. The uj)per end of the pipes 
are closed with a stopper of sheet-iron. 

When bismuth is supposed to contain arsenic, 
the smelters keep it melted in a gentle heat for 
some time, that the arsenic may fly off ; the heat 
must be very moderate, or the bismuth itself would 
also be volatilised. 

Bismuth is sometimes, in mines, combined with 
sulphur, and sometimes in the state of oxide ; but 
these ores are seldom or never smelted. 

Bismuth is brittle, but may, by great care, be 
made to spread a little under the hammer. Al- 
though white, like regulus of antimony, yet its 
color is very different, as it has a yellow brassy 
tinge, where the regulus is blue ; and it is so easy 
to melt, that it runs even in the flame of a candle. 
It is 9 times *822 as heavy as an equal bulk of 
water. 

The flakes of bismuth are large, and dib])osed 
parallel to the faces of an oelahedion. When pure, 
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no metal is so easily obtained in the form of crystals, 
which are groups of cubes. To produce these 
crystals it is sufficient to melt it in a covered cruci- 
ble, and to give it a good heat, in order to get rid 
of any arsenic that it may contain. It is then to 
be poured out into a warmed black melting-pot, 
having a bole in its side close to the bottom, stopped 
with a peg of wood. As soon as the bismuth has 
set at top, the peg is to be pulled out, that the 
liquid part of the metal may run out ; when the 
under part of the solid crust of metal, on being 
turned out, usually exhibits very fine crystals. 

Nitric acids, such as Glauber's spirit of nitre and 
aquafortis, dissolve bismuth with great ease ; and as 
any arsenic that it may contain is reduced to the 
state of an arseniate of bismuth, which being not 
easily soluble, remains at the bottom of the vessel : 
the clear liquor contains only the pure bismuth. 

This nitric solution of bismuth does not bew 
dilution with water ; for on the adding that liquid 
to it, a white sediment falls dow ii immediately, for- 
merly well known by the name of pearl white, and 
now considered by some as an oxide of bismuth, 
and by others as a subnitrate of that metal. This 
pearl white was in great use as a cosmetic paint for 
t^ie skins of the fair, but wa«” subject to become 
suddenly black by coming in contact with certain 
vapours, by which seveial unfortunate accidents 
have happened to those ladies who used it, which 
have occasioned it to go out of use for this purpose : 
of late it has been used in medicine, and is now 
added to tlic new Pharmacopoeia, published by 
the College of Pliysicians of London. It has also 
been used ns a flux for the composition of enamels, 
making them more easily melted, but not giving 
them any color. In the making of sealing-wax it 
has, from its whiteness, been used for diluting the 
colors given by other drugs. Put in this particular 
use it is thought preferable to dissolve the bismuth 
in aqua regia instead of pure nitric acid, because 
the subrauriate, or subehlorure, according to other 
Ihct^rists and nomenclators, is more easily melted 
than the subnitratc. Pearl white, well wasiied with 
water, and mixed with a fifth part of gold powder, 
is used to gild porcelain. 

Some assayers have proposed to use bismuth 
instead of lead, for the purpose of assaying silver 
by cupcllation ; but as bismuth is dearer than lead, 
and does not seem more advantageous, it has not 
come into use. 

The principal use of bismuth is to form a few 
<tom])ound metals. Like east-iron, it expands as it 
passes from a liquid to a solid state, hence it takes 
its very sharp impressions from the moulds in which 
it is cast. It is this property of bismuth that 
occasions the letter-founders to use it in their metal 
for small-sized types, as it produces a clearer faced 
letter and sharper impression than could be obtained 
from the lead antimony only, of which the larger 
types are, for the sake of cheapness, composed. 

There is another use made of bismuth, which, 
until lately, served only for the purpose of amuse- 
ment. When added to a mixture of lead and tin, 
it causes them to melt with a very low degree of 
heat. Equal quantities of these three metals may 
be melted in a bit of pa])er over a candle, without 
burning it : bat the mixture that melts with the 
smallest heat is that of eight ounces of bismuth, 
five ounces of lead, and three ounces of tin, which 
melts at 202 degrees of Pahrenheit. Hence toy- 
spoons are made of them ; which being given to 
children to stir very hot tea, melt while they are 


ttsmg them. Parkes has proposed the use of these 
compounds of lead and tin with or withont bismuth, 
in certain proportions, to form metallic baths, in 
which cutlery may be immersed for the purpose of 
tempering it always at the same precise temperature. 

Metallic Pencils * — ^Another use of this fusible 
alloy, as it is called, is for making metallic pencils, 
to write upon paper, prepared by having burnt 
hartshorn well rubbed upon it. The marks are as 
fine as those of black lead pencil, and not so easily 
rubbed out. This is a very good article, and memo- 
randum books of this kind are very convenient, 
being equally ready for use with black lead pencils, 
and yet as permanent as ink. 


BOOKBINDING. 

(Resumed from p, 20C, and concluded.) 

Vellum binding, as was before observed, is the 
term applied to the binding of every species of 
account book. The first step is to folds ^i^d count 
the paper into sections, which in foolscap generally 
consists of six sheets ; above that size, of four sheets, 
which are sewed upon strips of vellum. Small 
books, up to foolscap folio, usually have three 
strips ; above that size the number is in»^rcased. 
Account books are sew ed much in the same way ns 
printed books, except that vellum slips are used in 
lieu of the cords, and a much stronger thread and 
wax are employed. After sewing, the first ruled 
leaf at each end is pasted to the waste paper, and 
the marble paper lining introduced ; the back is 
then glued in the usual manner. When the glue is 
dry, the fore-edge of the book is cut, and the back 
rounded, a deeper hollow and rounder back being 
formed in account books than in printed ones. The 
two ends are then cut, and the edges marbled. Tl»e 
head-bands are worked on a slip of stout board, as 
before dc^'Cribed, care being taken in this instance 
to form a deep narrow, rather than a round band. 
Strong pie(»cs of canvas or buckram arc then glucil 
at the top and bottom of the back, and between eacli 
of the vellum slips. A hollow back is prepared by 
taking a slip of milled board, about a quarter of an 
inch wider than the back of the book, and soaking 
it in water ; it is then glued on both sides, and left 
in this state for about ten minutes : having been 
laid on a sheet of paper, a roller corresponding in 
dimension with the buck of the book is placed upon 
it, and the whole worked backward and forward on 
the roller, which gives the milled board a semicii- 
cular shape ; it is then dried hard before the fire. 
Another method, which is a very good one, and 
frequently adopted, consists in taking a roller (an 
assortment of the most useful sizes being kept for 
the purpose), an<l winding round it thick paper and 
wrappers well pasted, until the requisite thickness 
is obtained ; the roll is then thoroughly dried and 
divided longitudinally, which forms two good firm 
semicircular backs. Milled boards of a thickness 
proportionate to the size of the book are then taken, 
and the fly-leaf of the book being pasted, the board 
is laid on in its proper place ; the same course is 
also pursued with the other side. It is customary 
with large books to use two thin boards pasted 
together, instead of one thick one : in this case the 
vellum slips on which the book is sewn, are inserted 
between them, which adds greatly to the strengtli 
of tlie binding. After the boards have been squared, 
the back, funned in the manner described above, 
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exactly fitting the back of the book, ia placed upon 
it| and a piece of canvas being cut sufficiently large 
to extend half the width of the back on one side of 
the book to the same distance on the other side, is 
glued on the boards and over the back, which con* 
tributes to strengthen the book, and hold the hollow 
back firmly in its place. The back is sometimes 
formed of sheet iron, which, in large books, is an 
improvement : this kind of back was first introduced 
by Mr. John Williams, who took out a patent for 
his invention. The book is now ready for covering : 
the leather for the cover is carefully pared all round, 
and put on as before described under the head of 
Bookbinding. The covers mostly used by vcllum- 
bindcrs are forril and vellum, white and colored; 
smooth and rough calf afind sheep ; basil, smooth 
and grained, and Russia ; in any of which books 
may be either whole or half-bound. Forril and 
vellum covers are lined with paper and pressed 
smooth ; when dry, they are fitted on the back, and 
creased in the joints ; the boards are then pasted, 
and the covers pressed on them ; when dry, the 
edges of th^ cover are pasted and turned in, and the 
book again pressed ; the cover is then w^ashed with 
a sponge and paste-water, and then ruled off. If 
the cover is rough calf or sheep, it is dressed with 
pumice-stone and a clothes brush. Smooth calf, 
basil, fvC. are glaired and polished as described in 
bookbinding. Rough calf books arc usually orna- 
mented by passing a roller round the edges and 
sides of the cover, with sometimes an ornament 
added ; for this purpose, the tools must be used 
nearly red hot. To increase the strength of large 
books, they sometimes have, in addition to the 
leather or vellum cover, bands of Russia leatlier, 
which are worked on with thongs of vellum, and give 
the book a very neat appearance. The lettering of 
account books is precisely the same as before de- 
scribed. 


STUFFING AND SKINNING ANIMALS. 
Before we begin to skin an animal, we must fill its 
mouth with flax ; if there be any wound capable of 
letting out blood, cotton or tow must also be in- 
troduced into it: this done, we stretch out the 
animal on its back, and taking precisely the middle 
of the abdomen, turn back the hairs to the right 
and to Ibe left, and open the skin in a line from the 
arch or hollow of the pubis to the stomach. Tlien 
disengage the anus, and separate it from the rec- 
tum ; and separate each thigh at its union with the 
pelvis, cut off the arms at the shoulder joint, and 
the ears as close as possible to the skull, being par- 
ticularly careful not to injure the eyes or nose. Then 
separate the head from the trunk, and clean the 
bones : the brains, &c. may be taken out by the 
occipital hole. The head being thus well cleaned, 
it may be replaced in the skin. The legs being 
drawn out of the skin as far as possible, remove 
from them all the flesh, and return the bones 
into their places. It is now ready for stuffing. 

To stuff the animal proceed thus : — Take an iron 
wire, the length of the tail, having one end turned 
into a ring, to be within the body ; cover this wire 
with tow or cotton, and put it in its place. Finish 
the legs in the same manner ; stuff the skull also, 
and thrust a wire through the nose and along the 
back to the tail, to which the wire of the legs and 
feet may be fastened ; then stuff the body, sewing it 


I up as you proceed : afterwards bend the limbs at the 
articulations, place in the enamel eyes before the 
skin is dry. Then arrange the lips, and fasten them 
with pins: we are often obliged to support them 
with cotton, especially when we wish the mouth to 
be open, and be sure and place some cotton tightly 
into the nostrils. To place the ears properly, if we 
would have them upright, we pass a connecting 
thread through their base, and tighten it till they 
are sufficiently drawn together. If the animal has 
large ears, like the hare, it is good to put a piece of 
pasteboard within, having the form of the ear, 
fastening it with small pins at the edges ; a thin 
piece of cork is preferable. We may generally em- 
ploy this method for all animals, from a mouse to a 
tiger ; some species require other precautions, as 

T/iC Bat . — After stuffing the body without wires, 
extend them on a piece of cork, extend the wings, 
and fix them very equally with pins ; when dry. they 
will retain the shape given them. 

Tfie Lemur volans (Flying Squirrel ). — 'fhis ani- 
mal being as large as a pole-cat, and not havitig 
wings like the bat, but a sort of mantle, which they 
extend by the extremities of the four legs, pins are 
insufficient to fix them, and we use wire as wiLh 
other quadrupeds. They are very rare, and only 
found as yet in the Molueea Islands. 

Hedgehogs, are mounted by the usual methods, 
except that it is stuffed a little less than usual to 
ensure bending. Sew it up without jiutting in any 
wires, and it will be sufficient to draw the head and 
four feet together under the middle of the belly, to 
roll it into its accustomed ball. Then, to jireserve 
this form, place it on its back in the middle of a 
cloth, and tie the corners together crosswise, and 
hang it on a hook in the air to dry. Some beautiful 
species are found in Madagascar. 

Hares . — If w'e wish to mount n hare sitting, a 
wire must pass from the anus into the board upon 
which it is fixed. 

Beavers ought to have the back very round and 
short ; we cut the tail underneath, remove all the 
flesh, and re])lace it with chopped flax. 

Ant-eaters . — ^The great ant-eater has a tail like 
the long beard of a feather pendant on each side of 
the stem, and raised upon the back. Cut it longi- 
tudinally to skin it, and the tail bearer must be 
much longer than that of other animals ; it is also 
necessary to make the tongue come out, which is 
very long in this species. 

Armadilloes . — These animals do not require any 
preservation, because they are destitute of hair. 

Deer . — The horns with which the head is orna- 
mented, will not allow us to skin these animals in 
the usual manner. When you reach the neck cut it 
off as closely as possible to the head, and make 
another opening in the skin, beginning under the 
chin ; continue this cut so as to be able to take 
away the tongue and brains, and the remainder of 
the neck, &c. Cut the lips as near as possible to the 
jaw-bone, and continue ascending towards the fore- 
head, and take away the skin entirely from the head, 
except at the root of the horns. Then clean the 
head well, stuff it, and place it again within the skin, 
and sew it up with very flne stitches ; then cut 
under the chin, and proceed as in other animals. 
All other 

Homed Animals should be skinned like the 
deer. 
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VARLEY’S GRAPHIC MIC ROSCOPE AND 
TELESCOPE. 

('As flfisrrtbed hi/ Mr, I’orht/ In ///<» Soripfi/ of 
ArtSy and puhltshrd in Ihoir Transactions.) 

In order to make this instrument better understood, 
3 will first show its difiVreTjee from the previously 
known and really exedlent instrunu*nt, the camera 
obscnra ; then e\])hiin its mode of action; thirdly, 
its construction ; and, fourthly, the various jmrposes 
to which it may be :ipj)lied. 

Most ))ersons know that the camera obscura is 
formed with a jdain mirror and a lens, which j>ro- 
j<-cts a i)icture on pajicr ; but to render that picture 
■visible, the whole space from the lens to the paper 
requires to hi* inclosed in a dark chamber, so as 
totally to exclude all other lij^ht ; hence its name. 
Images of any size, and of great brilliancy, may be 
formed by tins instrument, if w'e u.se a large plan(‘ 
metallic siueulum, and lenses of sufliciently long 
lo(‘U6, and so well constructed as to bear, and have, 
the largest possible aperture. The distance of the 
lens from^its focus is the perspective di.stance of the 
j»icturc which it produces, or, in otlier words, is the 
distance of the station-])oint from which that pic- 
ture should be viewed ; because it then apjiears 
exactly of the same size as the original objects. 

A •'Camera obscura may be con.strueteil to give 
images of all the most useful sizes at a moderate 
jiriee ; yet the e\]H*n8e and trouble of nuning it 
from plai'e to place, and its high and broail surface 
enabling the w'ind to iiiterlere with its reipiireil 
steadiness, are objections to its general adoption. 

The image given by a tdeseope is subject only to 
few of thtse objections. I'he size of the image does 
not depend on the focal distanci' of the object-glass, 
but on the projiortion between its foeal distanec 
and that of the eye-jiieec ; and tiie biigbtness of 
that image dejieiuls, within certain limits, on tli(‘ 
diameter of tlie objeet-gluss. Therefore, a small 
telcscojie wmII give an image as big as a large <*ameia 
obscura; but it will not project that image on 
paper, and, as we usually look into the telescope to 
see the image within tlie tube, it eaimot In trans- 
ferred to pajter by tracing. In my graphic tdc.scope 
1 have contrived to place the imagi apparmtly out- 
side of the tube; ami, altliougb not aitually pro- 
jected on any surface, yet tlie oliserver reetives the 
rays from the telescope into bis eje lu such a man- 
ner that they may be made to apj»ear to come fiom 
a slieet of jiajier suitably placed lor the purpose ; 
therefore, tins image nui} be ^i’aced on the jiaper. 
The size of the image may be varied very consider- 
ably w’lthout altering tlie size of the apparatus : 
fckt'tclies, therefore, on a very large or very small 
scale may be made by the same instrument; and as 
it never requires any additional height, or any shade 
to exclude day- light from the image, it offers no 
hroad surface to be afl’eeted hy the wind, and thus 
he rendered unsteady. 

Tlie image which w'C are enabled to trace with my 
instrument is a telescopic one ; and 1 will now show 
how that image is produced. Fig. 2 is a diagram of 
one of the smallest grajihie telescopes, half tlie real 
size, contaiuiiig ,ill tlie optical portion freed from the 
surrounding tidies. T.et the arrow' A R rejirescnt 
an object to be drawn ; m this instance it is a tiear 
one, the instrument being used as a microscope : G 
is a flat sjieculum jdaced at an angle of 4o wdth 
llie axis of the telescope; it receives the various 
pencils of rays which diveige from every point of 
4lie object avoid coiifusiou, only the middle and 


two extreme ones are shown), and reflects them to 
the double convex object-glass D : this is sometimes 
made with two such lenses ; but the larger instru- 
ments have achromatic object-glasse.s ; in all cases, 
the thinner the object-glass is the better ; the object- 
glass refracts the various rays about its focus, so as 
to form tlie curved image J K : here these ray.s will 
cross and divi'rgc, and are to jiass through the eye- 
lens E, which will render them so nearly jiarallel as 
to give distinct vision of the image, the eye-glass 
being placed so that its focus just meets that of the 
object-glass. Rut though the central pencils of rays 
would proceed to the eye-lens lil, it will be seen that 
the outer pencils would pass on in the direction F F 
beyond the diameter of the lens E, and be lost : to 
prevent thi.s, another lens, or tw'o equivalent ones 
G G, must be placed on the image J K, where the 
rays cross. A lens so placed docs not affect the 
crossing of the rays, hut it deflects each jiencil in 
mass towards the axis, from the course F F into the 
course II II, where they will arrive at the eye-lens 
E, and hy it he refracted at a still quicker rate 
towards the axis, and rendered nearly parallel. 
The.se pencils are all of the same size, and meet 
together in the axis, w'heri', if the eye is placed, it 
can n ccive them all, and will then see the whole 
area of the lens filled with the image : this area is 
called the field of view ; and because the lens G 
greatly increases tbc diameter of that area, it is 
called the fuld-glass. The pencils all meeting 
together, a cap with an eye-bole of the size of one 
)»eu(‘il is usually jmt tliere, that being large enough 
for tliem all to pass through to the eye. 

It will be seen that the image J K is convew 
about the object-glass as a ci'utre, whilst the eye- 
glass evidently needs the image to be concave, to 
shew every part distinet at the same time : this evil 
would mueh lessen the field of di.stinct view if there 
had not been means both of correcting it, and an- 
other evil of as great magnitudi', whieh J will now 
state, and then shew how' to correet them botli. 
This second evil is, that the image formed hy the 
object-glass is larger as it approaches the cireura- 
fereiK'c than at the centre, a square being shewn 
like a pin-euslnon ; so that, instead of right lines, 
the f\)ur sides will be curved inwanks : and the eye- 
glass, also, h.is the same fault, magnifying the cir- 
cumference more than the centre, and thus increas- 
ing the evil. 

If the field -glass G is removefl from the neutral 
point, — namely, tliat where the image is tormed, or 
where the rays cross, and the two focuses meet, — 
and is placed nearer to the cye-lcns, it will combine 
with it, and increase the magnifying power ; but, if 
it is put nearer to the object-gla.ss, it combines w’ith 
that to shorten its focus, rendering tlie image less, 
and so diminishing the power. In sfliortening this 
focus, the rays convtTgc more, and, after crossing, 
diverg(‘ more : this greater divergence will spread 
them over a larger portion of the eye-glass, and 
thus contribute to enable that lens to refract them 
jiardlel, hut it will not quite do it; they will, there- 
fore, require a still larg<*r area of that lens, and that 
is only to be obtained by removing it a little further 
ofl, by which the rays will take area enough to he 
refracted parallel. 

The variou<^ pencils of light, after passing through 
the eve-glass E, are to be directed upwards into the 
eve; therefore, a second flat sjieculum 1 is placed 
before the eye-glass at an angle of 15"", so as to 
receive all the jiencils just as they meet together, 
and reflect them ujiwards into the eye. As the eye 
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is to be put where all the pencils meet, there must 
be no portion of speculum higher than ttiat little 
circle of congress ; and as a portion of the eye is 
to be allowed to look over the edge of the speculum, 
its upper edge is ground as thin as can be done with 
safety. This completes the optical part of the in- 
strument. If we now look downwards into the 
eye-speculum, and leave a portion of the eye to 
look over its edge toward the arrow L M, where 
the drawing-paper is placed, we shall receive the 
rays from the telescope in exactly the same diret'tion 
and divergence as tliose that enter the eye from the 
paper, and both image and paper will be seen 
together distinctly, and will allow that image to be 
correctly traced on the paj)er. When drawing with 
this instrument, the eye can be so i)laccd as to 
remove any portion of the image from the lower 
j).art of the ])aper : the pencil is best seen in this 
lower margin, where the image is beginning to dis- 
appear. For the sake of room in the engraving, the 
image L M is j)laccd too near : in proportion to this 
diagram, that image would be nine inches below the 
eyc-piece, and five times as large as it i.s drawn. 

A telescopic image has an advantage over others, 
in that it can be placed .at any reijuired distance 
from the eye, and tlierel)y be rendered distinct to 
any sight : and this is an important feature iu the 
graphic telescope ; for it allows us to jilacc the 
paper at the most eligible distance from the eye, 
and then, by adjusting the telescope, to bring the 
image to exactly the same distance, when the pencil, 
or crayon, and the image will both be seen together 
c(jually distinct ; and then both eyes may he open 
to see the pencil, though one only sees the image. 
When the eye-piece is drawn away from the object- 
glass to the utmost extent compatible with seeing 
tiu' image of a given object distiiietlv, the rays from 
the eye-glass which enter the eye are i)arRllel, and 
the image appears distant, so we cannot place the 
paper far enough to see both together ; but by 
pushing in the eye-piece a little, the rays will 
diverge a little, as though tlu’y came from a nearer 
object ; and if we push in the eye-glass as mmdi as 
wc possibly can, consistent with distinct vision, the 
rays will diverge as from the very nearest object 
that can be seen <listinctly, and the pajier would 
najuire to bp placed lus close to the eye as it could 
possibly be seen distinct. It is a very small dis- 
tance that we have to move tlie eye-pieec to jiro- 
duee the extreme effects ; th(*reforc, when good 
vision is obtained, it is easy to adjust the instru- 
ment so that the rays shall diverge exactly as much 
as those which come from the j)aj)er. The dotted 
rays from the arrow L M show the divergence of 
those that proceed from the eye-glass against the 
speculum and into the eye, and thus make the 
image appear to be at that exact distance. When 1 
wish to make an extremely small coj)y from a large 
jiicture, 1 do not effect the whole reduction by giv- 
ing the required distance to the picture, for ordi- 
nary rooms do not allow that distance ; but I place 
the picture as far as 1 c,an, and do the re.^t by using 
spectacles, the focus of which is so short as to let 
me see the paper when j)laced so near as to reduce 
the image to the required size. This diagram re- 
presents the instrument in use as a miero.seope ; for 
the object P O is near, and the image L M is larger 
than it ; but the object-speculum C i.s made to 
revolve on the axis of the telescope, so, if it is 
turned a quarter round, it will receive rays horizon- 
tally from objects at any distance. 

With a graphic microscope we may trace .an 


image much larger than the stated i.uiguifymg 
power, for ten inches is tlie distance at wliieh the 
magnified image is measured, and though vve some- 
times trace within that distance, yet I usu.'illy draw 
at the distance of eighteen inches, whieli makes the 
image four-fifths larger. 

Having now described a stationary graphic mi- 
croscope, 1 will show how the telescope nuiy be 
used ns a microse()j)e : premising that whenever it 
gives an im.-ige larger than tlie object it is a micros- 
cope, and that, tliough a teles(;ope magnifies most 
with an object-glass having a long focus, it is the 
revcr.se with tlie microseope ; for that magnifi<‘s 
most with a short object-glass, and the further that 
is placed from tlie eye-piece the greater will be the 
power. 

’I'he telescope, Fig. 2, being suited to receive 
either a four or an eight-inch object-glass, i put 
the shortest one in, and pull the tubes out the full 
lengtli, whieh is rather mon* than double the focus ; 
therefore it will require the object to he jilaeed 
within eight inches distance from the object-glass, 
to enable it to give* an image at tlu* eye-pi*ee. This 
ini.age will bear evacMy the same jiroportion to the 
object as their ri'speetive distani’es are from the 
object-glass ; in this <*ase it will bc^a little l.arger, 
and the eye-pieei* will magnify the image about six 
times; and if the paper on whieli tlie ima^e is 
traced he more than ten inelus distant from the. 
eye-j)iece, it will he still larger, so that this com- 
bination will make a miniature of one inch appear 
as large ns life. I sometimes lay the olijeet on the 
table or dra\vmi.’-l>(><inl, like J* (), Fig. J, because 
then the same hoard will liold all togdher quite 
ste.ady, and gradually raise it till its image is given 
Large enough. If the object is placed vertically on 
either side of the ohjeet-speculuin, the instrument 
may he slid on tin- tahh* to or from it till correct 
vision is obtaincil : even hi re, that all may he held 
together, 1 jireter clamping this sidi'-sujijiort to the 
board. In this, as well as in a telescope, the image 
will lie gradually lessened if wc gradually increase 
the dist.uice of the object, and gradually slide in the 
ohjeef-tuhe to regain distinct vision, so wr can 
always choose the exact sizi' that is most eligible. 
It is obvious that, by using olijfct-gl.'i.sses of shorter 
focus tlian those pr()\ided for the telescoj>e, we may 
carry on the power till it equals the stationary mi- 
cToseopc. 

1 will now sliow Konir of the* advantage's obtained 
by using this graphic tele.se*oj)e : iiremising that in- 
stnmu'nts not being masters, they cannot make 
artists of those wlio want the neees.sary previous 
knowle-dge and practice ; hut rny instrument is a 
inost exeedlent si'rvant, and one that will greatly 
facilitate the progress of an artist. 

In tluj first pl.'ic(‘, it set.s him (juite at liberty in 
the elioiee of tlie* distance from which he will take 
his \iew, anel also in the size of the sketclitis ; for 
without such help we are frequently obliged to go 
muedi too near in order to see the leading features, 
and thus, by the violence of the perspective, lose 
much of the grandeur and true jirojiortion. With 
my telescope there is no distance from which an ar- 
tist would choose a view, but what it will show dis- 
tinctly, and of any size that he could wish. "When 
a back -ground is mountainous, sketching further 
off brings them up in much grander proportion, 
and thus the telescope finds numerous fine views 
that before were unnoticed ; intervening objects 
biding them from a near view, and sometimes water 
removing us too far to sec them large enough to 
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claim our attention. In thus drawing attention to 
more distant views, I do not mean to neglect the 
grand and imposing effect so often obtained by a 
near view, where the artist is enabled, by the rapid 
increase or decrease of the perspective, to alter so 
much the ap])arcnt proportions of the object, as to 
render it greatly superior to its natural proportions 
as seen from a distance ; but for these, drawing by 
the eye is frequently better than with any instru- 
ment. 

This telescope will give all the views strictly 
correct, without any care or anxiety about the per- 
spective ; it is therefore very valuable for drawing 
sliipping and boats, the various curves of which 
cannot be known, yet are hereby given quite cor- 
rect. Trees may be drawui more correctly, and 
with much more of the details, than otherwise we 
should liave patience to attend to. Indeed, all 
local objects, — waggons, and the various implements 
of husbandry, which must be had, and yet are 
scarcely worth the trouble, animals, figures, and 
birds, — may readily be drawn ; and by taking awray 
the ohjtyt-speculum, these objects or views may he 
drawn at once on stone the reverse way, and so be 
})rintcd the right way : thus we may now publish 
real sketches from nature. 

Wild or savage animals may be sketched from a 
plac^" of safety, at such a distance as not to rouse 
or disturb them ; also timid animals, which will not 
remain still if wc go near them. In this case a 
good artist needs not always to trace ; the image of 
the animal may be in one part of the field, and a 
cojiy made of it close ]»y tlie image, wdiich is a pe- 
culiar advantage when the object is in motion. 

Portraits of any size may be drawn from life. To 
do this it is convenient to place the head of the 
sitter in contaet with a V-shaped gap in a board, 
attaclied to the back of a chair. 

The instrument is of great use for copying or re- 
ducing from statues or pictures, architecture or 
inaclnncry. It also supplies wdtli the greatest ease 
all those magnitieent ctleets produced m mountain 
scenery by accuracy in geological details. 

* Artists may also emjiloy mere draughtsmen to 
sketch correctly the inferior details for them, and 
thus siive their tune to attend to the nobler jiarts of 
llie art. Few flowers remain in the same state long 
enough to be drawn correctly, with the lights, sha- 
dow's and reflections, caused by sunshine ; with this 
instrument that may be done. Also the most mi- 
nute botanical or entomological specimens may be 
drawn as large as needful to show the particular 
details. 

If this telescope, table, and draughtsman, were 
mounted on a jiolar axis, (a strong axis placed pa- 
rallel to that of the earth,) and moved by a clock, i 
a most ])erfcet map of the stars could be traced, of 
any reijuired size ; for he would then direct his 
telescope to succeeding portions, as though they 
were all quite stationary. 

PREPARATION OF PIGMENTS. 

(Resumed from page 176.^ 

Periodide of Mercury. — Iodine, which is one of 
the elements of this color, is a simple substance 
discovered about thirty years since, in treating with 
sulphuric acid the sea-water of the soda of Varec. 
7'hc name iodine is derived from the beautiful violet 


color which this substance takes when it is the state 
of gas. 

At the common temperature it is solid, and has a 
metallic lustre resembling black lead ; it volatilizes 
at the temperature of boiling water. Combined 
with the dcutoxide of mercury it takes a scarlet 
color brighter than Vermillion. In England this 
pigment is sold under the name of geranium red, 
and is used chiefly in water- color painting. The 
following process is one of the best for preparing 
this color : — ludine and zinc (forming iodide of 
zinc) are first to be combined • for this pur|)Ose the 
zinc must be finely powdered, eitlier by throwing it 
into water when it is melted, or by levigating it in a 
mortar until it loses its cohesion and can be easily 
divided. 

The powdered zinc must then be put into a 
matrass with the iodine and distilled water, and, ])y 
help of a moderate heat, the iodine will combine 
readily with the zinc, and forms with that metal an 
iodide, wOiich is then filtered. 

Perchloride of mercury (corrosive sublimate) is 
then dissolved in distilled w^ater ; the tw^o liquids 
are then mixed, and immediately a large quantity 
of precipitate is formed ; this deposit is washed first 
with distilled water, and afterwards with filtered 
river water. The working of this color is of the 
greatest consequence, and must be done with pecu- 
liar care. 

The Lakes. — This name was originally given to 
designate merely tlie purplish color called crimson, 
and when em])loyed alone it always hears that aj)- 
pellation ; but in its more extended sense it is 
applied to all colors j)rrj)ared by combining a color- 
ing matter or tincture with a basis which is com- 
monly alumine : hence we have yellow, green, or 
violet lake. 

The term itself appears to be of Indian origin. It 
ib probable that the first lake's used in Eurojie C/une 
from India, and were made from the resinous lac so 
abundant in that country, which yit'hls a purple 
coloring matter at jirescnt very esse ntial in j)aiiit- 
ing, because in many respects it takes precedcne'c 
of cochineal. 

It was first imported into England, where it is 
calk'd, in commerce, lac, or lav dye. Tlie people 
of India collee't this resin, bruise it, and then boil it 
in water slightly alkaline, which separates the* color- 
ing matter ; the solution is tlu*n ju eeijiitated with 
alum, and is formed into cakes and dried. This is 
the w'ay in whie'h it is importeel. 

Preparation. — The nianufaeturers commence this 
process by preparing that which is called ‘ the 
white body of lake,” wdiich is eompose*d of a paste 
of pure alumine, or of alumine and chalk, upon 
wdiich the coloring matter be‘ing throw n, fixes itself 
in a manner more or less durable. 

To prepare this paste, a quantity of alum is to 
be dissolved in water ; and this solution is then jire- 
cipitated by subcarbon ate of soda or potass, * in the 
proportion of three parts of good j>otass to five oi 
alum ; it is easy to ascertain w iiether the whole of 
the alumine is precipitated without an excess of 
alkali ; w^ben the precipitate has fallen to the bottom 
of the vessel, some of the clear liquid should he 
drawn off into tw^o glasses ; into one of these is 
thrown some drops of a solution of potass, and into 
the other a little alum water ; if the precipitation is 

♦ Soda is preferable for this purpose. Four parts and a 
li.'ilf of thu material are required to saturate live parts of 
alum. 
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perfectly formed, no other subsidence will take place 
in either of the glasses ; when the sediment is form- 
ed, the liquid is to be drawn off, and the deposit is 
to be washed with a great quantity of water, until 
at last it comes off without smell ; it is then ex- 
tended upon a filter of linen to drain, and when it 
is of the consistence of soft paste, it must be mixed 
with a warm decoction of cochineal, which colors it 
more or less strong, according to the quantity of 
coloring matter contained in the decoction ; it only 
now remains to separate the lake from the surplus 
liquid, to wash and strain it through a filter, to put 
it into forms, and dry it in the shade. 

As it happens that in the prcj)aration of carmine, 
only a small quantity of the coloring matter is 
drawn off, and as the decoction from which it is 
extracted is still full of coloring matter, there is 
not any occasion to make a decoction of cochineal 
expressly for the purpose of making lake, as the 
residue of that used in the preparation of carmine 
will answer the jiurposc. This j)rocess is founded 
iij>on the particular affinity in alumine for vegetable 
and animal coloring matter ; it is well known that 
alum is one of the best mordants in the dyer's trade. 
Alumine also serves as a basis for other colors as 
well as crimson: — for instance, in making yellow 
lake, it is only necessary to fix the coloring matter 
of woad, quercitron, Persian berries, cvc. upon alu- 
mine, or on an aluminous base. 

It is of the greatest consequence, that in the pre- 
paration of yellow lakes the alum should be pure ; 
for a very small portion of iron is sufficient to in- 
jure tlie color ; and that metal exists in tlie greater 
part of the alum of commerce. As for the common 
lakes from French berries, pure alumine is not used : 
the white body of these is only fine chalk, to which 
a little alum is added. 

Alum by itself will form a jirecipitate with tlie 
vegetable decoctions: as, for instance, a very strong 
preei])itate may he olitained by adding alum water 
to a decoction of w’oad ; but it will also precipitate 
the niueilaginous and gummy matter, which this 
xcgetablc contains abundantly. 

liruwv Pink. — The drops made from English 
berries are dissolved with a strong decoction of the 
berries of Avignon (rbamnuh injertortus): the iiiix- 
^tiire is filtered, and to it is added a solution of the 
subcarlionate of soda, one-fourth the weight of the 
berries; the tincture is then jirecipitated with a 
solution of alum, in such pro])(}rtions as that the 
alkali sliall not lie more than half saturated ; it must 
then be left undisturbed for twenty-four hours ; the 
liquid must thA be drawn off, and as it still con- 
tains much coloring matter, a smaller quantity of 
alkali tq be added, and it is again precipitated with 
a similar proportion of alum ; the precipitate is then 
washed, to carry off the salts. 

In this process it is clear that one of the es.scntial 
jjoints is, that the alkali shall predominate. It is 
owing to this circumstance that the yellow color of 
the Avignon berries is turned to brown. Ily this 
process there can be obtained from yellow woad or 
quercitron bark a brown pink, which will be more 
lasting than the former. 

To the drops mentioned may be given a green 
color, by using a solution of copper instead of ^ura ; 
and it has been observed that the mordants from 
copper render the colors more lasting. In general, 
yellow lakes have little solidity ; this is evident in 
many of the Flemish pictures, where the foliage has 
become blue from the yellow lake, with which the 
ultra-marine was mixed, having faded. Rembrandt 


made much use of this brown sort of pink: the 
alteration made by time, in the color when used in 
a full body, would not be observable and there is 
some advantage in using vegetable colors in the 
shadows, which lose part of their richness by (he 
action of the air, and also because they are trans- 
parent, and cannot become black by time ; and if 
mixed with colors wdiich have a tendency to become 
darker by time, they mitigate it very much. 

Red Ochres, — The appellation of brown red, 
which has been given to the red oxide of iron, is 
quite rorrect ; it is, in fact, a red color somewliat 
lowered by a tint of brown. 

We often find this color ready formed by nature ; 
if by some means the water is evaporated which was 
in combination with the oxide of iron, the latter 
changes to the red color. 

The rust of iron offers an example to us of this 
change of color: this rust, which is at first of a 
yellow ochre tint, turns brown on exposure to the 
air, and in time becomes red. 

The greater part of the brown red used in paint- 
ing, is made from yellow ochre calcined • it is sup- 
posed that on the purity of the ochres uepends the 
brightness of the red thus obtained. Very fine 
brown red is also made by caleining sulphate of 
iron, (’ommeree has long supjrlied the arts with 
this color, which is prepared by the deconip rsitiou 
of Buljihate ol iion: the residuum is a red oxide, 
more or less violet according as tlu' action of tiic 
fire has Irecn more or less prolonged. This color 
is not only valuable for its lasting qualities, but also 
for tlie fine carnation tint wliich it jirodures with 
white : and we perceive in the works ol 'J'itian, 
Vaudyck, and others, who have approached nearest 
to nature, that it is very much employed, 

Trifojide or Purple 0,ii(lc of Iron . — Iron at the 
highest point of its oxidation takes the violet tint : 
the color is dull but perinaiient, and except tlie 
))urple of Cassius, it is the only purple that can be 
used in fresco. 

Greens . — Besides the green tint composed from 
the simple union of yellow and blue, there are 
others formed eitlier by nature or by chemical com- 
binations, such as malachite, oxide of chrome, green 
earth, mountain, Scliecle’s and Vienna green. 

Mulaehite, and Mountain Green. — These two 
substanee.s are carbonates of cojijier : the first is 
found in solid masses, formed by the constant drop- 
ping of water saturated with carbonic acid, and 
holding in solution the oxide of cojiper. The car- 
bonate is tlius formed in bulbous masses, the shades 
are more or less intiuise, but always of a bright 
gri-en. 

The hardness, a.s well as solidity of the malachite, 
is sufficiently demonstrated by the great number ol 
valuable objects which for ages have been wrought 
in this material, and which have not lost any of 
their lustre. It is not unlikely, that from the com- 
nicneement of painting it has been ground up and 
used as a color. 

Mountain green, in like manner, is only a car- 
bonate of copper, and being found naturally formed, 
in the state of a fine jiowder, the artists have always 
had it ready prejiared to their hands, and no doubt 
soon took advantage of it. We see, in the most 
ancient miniature pictures, greens in a perfect state 
of preservation, which evidently are the natural car- 
bonates of copper. 

It is prepared artificially, by prccijiitating, with 
the sub-cai bonatc of soda or potass, a solution of 
copper ; the result of this is an opaque color, of a 
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trreyish or pale tint, which is used in decorative 
painting. It is not near so bright as the natural 
carbonate of copper : but it is probable that it could 
be obtained quite similar to it, if the carbonic acid 
could be combined with the oxide of copper in any 
other way than by the double decomposition of the 
carbonic alkalies, and the solutions of copper. 

(To be continued.) 


JAPANNING. 

The art of painting and varnishing, after the man- 
ner originally practised by the natives of Jaj)an, in 
the East Indies. It is employed for the purpose of 
preserving and beautifying various articles, usually 
of wood and metal, as well as of })aj)er, leather, and 
cloth, when they are properly prepared for the 
purpose. Those articles we most commonly find 
japanned, are pieces of household furniture, cabinet 
work, boxes of all kinds, trays, screens, &c., and, 
very generally, those articles made of any of the 
above-mentioned or similar materials, w’hich it may 
be desired to preserve from moisture : and this it is 
admirably adapted to effect, from its drying very 
bard, and being impervious to water at all moderate 
temperatures, even to boiling in some cases ; but it 
may Ik*- employed on any dry substance that is 
sufficiently inflexible to prevent the japan coating 
from being cracked or forced off. The true ja- 
pan, or that said to be used by the natives of 
Japan and China, is a sort of varnish or lacker 
peculiar to itself. It is sometimes brought over to 
this country ; but on account of the injury arising 
from its poisonous (pialities, to tliose jutsoiis em- 
ployed in working witli it, is now seldom used. It 
is the juice of a peculiar tree growing in those parts, 
and is collected by making an incision into the 
lower j)art of tlie trunk of the tree, and ])laeing 
vessels underneath to receive it. The juice has the 
appearance of cream when it first runs from tlie 
tree, but on exposure to the air it becomes black. 
It is prej)ared for use by submitting it to the action 
of the open air in shallow vessels, and is kept 
constantly stirred for many hours, so that by having 
all parts etpifilly ex]>osed, it may become of a 
uniform deep black. A portion of well-ebarred 
uood reduced to a fine powder is added, and it is 
then fit for use. The Japanese first s]»read it 
lliinly and evenly over tlie body intended to he 
japanned, and then dry it in the sun. It necessary, 
another coat is laid on, and dried as before. It 
very soon becomes harder than most of the sub- 
stances on which it is laid. As soon as it is suflieiently 
hard, it is polished with a smooth stone and water, 
u!»til it becomes as smooth and even as a plate of 
glass, and then wiping it dry, it is ready to be 
varnished, except when figures or other ornaments 
are to be drawn on it in gold or silver : in that case, 
the form of the figures or other ornaments is to 
be traced on the work with a pencil, in the varnish 
noticed below. \I’hen this varnish is almost dry, 
the gold or silver leaf is to be laid on ; the whole 
is then ready to receive the varnish, or finishing 
coat, which must be spread on thin, and as evenly 
as possible. This varnish is a particular sort of 
oil procured in Jai)an, boiled and mixed with 
turpentine. When any other color than black it 
desired, the proper color must be mixed with the 
varnish, and the whole spread on, particular care 
being taken tliat it be laid on evenly. The above 
is the nulhod of japaiiniug said to he practised by 


the natives of Japan. Our method differs from it 
considerably ; it is less durable, but its practice is 
not so injurious to the health. We in some cases 
employ a priming or under coat for the purpose of 
filling up any inequalities, and making smooth the 
surface to be japanned ; but at other times the 
priming is altogether omitted, the colored varnish 
or proper japan ground being applied immediately 
to the substance to be japanned. The former is the 
method that was usually practised, and still is, in 
those cases when the surface is very uneven and 
rough ; but when the surface is smooth, as in the 
case of metals, smooth grained wood, &c., it is now 
always rejected. The advantage of using the 
priming or undercoat is, that it makes a saving in 
the quantity of varnish used, because the matter 
of which the jiriming is composed fills up the 
inequalities in the surface of the body to be var- 
nished, and makes it easy, liy means rubbing 
and water j)olishing, to jn'oeiire an even surface 
fur the varnish. This was, therefore, such a con- 
venience ill the shape of rough and uneven surfaces, 
that it became an estaldished method, and is still 
retained in many instances. There is, however, 
this inconvenience always attending the use of 
jiriming or undercoat of size and whiting, that the 
japan coats of varnish and color will be constantly 
liable to be cracked and peeled off by any violence, 
and will not endure near so long as the bodies 
japanned in tlui same manner, but without the 
priming. ^I'his may be observed easily by comparing 
those artieli‘s that have been some time; in wear, 
esjieeially snufl’-boxes, in the japanning of which 
the ])riming lias been used, with those in which it 
has been omitted ; the latter never peel or crack, 
or suffer damage, unless fiy great violence, and such 
a continual rubbing as wastes away the substance 
of this varnish, while tlie japan coats of the former 
erack and fly off in flakes, wlienever any knock or 
fall, especially at the edges, exposes them to injury. 
The Birmingham manufacturers, who originally 
practised the japanning only on metals, to which 
the reason before stated for the use of jirirning did 
not ajiply, and who took up this art of thtimselves, 
as a new thing, of course omitted at first the use oi 
any such undercoat, and not finding it more ne- 
cessary in the instance of jtajiier runcht' and some 
other things, than on metals, continue still to reject 
it ; on wliich account the boxes and other articles 
of their manufacture are, with regard to the wear, 
much better than those on which the priming is still 
used. 

Having thus noticed the method fhsually practised, 
and the chief variation in the method now employed, 
we shall pass on to the manner of jiroceeding with 
the work to be japanned ; the first in order will be 
the— 

Priming . — The priming is a composition of strong 
size and whiting. Tlie size should be of a con- 
sistency between the common double size and the 
glue, and mixed with as much whiting as will give 
it a good body, so as to hide the surface of whatever 
it is laid upon. But when the work is of a more 
particular kind, it is better to employ the glover’s 
or parchment size, instead of tlie common, and if 
about a fourth of isinglass be added it will be still 
better, and if not laid on too thick, will be much 
less liable to peel or crack. The work should be 
prepared for this priming by being well cleaned, and 
brushed over with hot size, diluted with two-thirds 
of water, provided it be of eommon strength ; the 
priming should be then laid on with a brush us 
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evenly as possible, and left to dry. If the surface 
be tolerably even on which the primbg is used, two 
coats of it laid on in this manner will be sufficient ; 
but if on trial with a wet rag or sponge it will not 
receive a proper water polish, on account of any 
inequalities not sufficiently filled up, one or more 
coats must be given it. Previous to the las.t coat 
being laid on, the work must be smoothed by rub- 
bing it with the Dutch rushes, or fine glass paper. 
When the last coat is dry, the water polish should 
be given, by passing over every part of it with a 
fine rag or sponge moistened, till the whole appear 
perfectly plain and even ; the priming will then be 
completed, and the work ready to receive the japan 
ground, or colored varnish. Ilut when wood or 
leather is to be japanned, the latter being first 
securely stretched on a frame or board, and no 
priming is used, the best preparation is to lay on 
two or three coats of coarse varnish, prepared in 
the following manner; — Take of rectified spirits 
of wine one pint, and of coarse seed-lac and resin, 
each two ounces. Dissolve the seed-lac and resin 
ill the spirit, and then strain off the varnish. 
This varnish, like all other formed of spirits of 
wine, must be laid on in *. warm place, and all 
dampness should be avoided ; for either cold or 
moisture chills it, and thus prevents its taking jiroper 
hold of the substance on whi^h it is laid. When 
the work is so prepared, or by the priming with the 
composition of size and whiting before described, 
the proper japan ground must be laid on. 

(To he continued.) 


HINTS ON USING THE MICROSCOPE. 

(Resumed from page 200, and concluded.) 

The play of light and shade will also serve to enable 
us to distinguish the forms of objects. The surfaces 
w'hich appear black arc those which deflect the light 
out of the focus of the microscojic ; and the bright 
surfaces are those which transmit to the eye the 
light which traverses them. Now, as all the rays 
are reflected by the mirror below, it is not difficult 
to determine by the laws of refraction the form 
which is capable of producing the deviations ob- 
served in the microscope. It is by this means that 
we ascertain the crystalline forms of salts, and are 
enabled to prove that those pores which modern 
observers have r^resented on the surface of vege- 
table membranei^are, in fact, globules projecting 
from their surface : for, if they were pores, they 
would appear black when plunged into water, in 
consequence of the air which they would retain ; 
but the contrary is the case. We must take care, 
in determining the form of a body, to view it on all 
sides, which may be done either by turning it with 
the j»oint of a needle, or by placing it in a volatile 
liquid, which, by its evaporation, is kept in con- 
tinual agitation. A small quantity of alcohol added 
to the water on the object-holder is sufficient thus 
to set in motion the heaviest objects submitted to 
examination. 

In determining the color of bodies observed by 
the microscope, we must take account of the de- 
composition of the rays o. light both by the lenses 
if they be not achromatic, and by the substance 
itself ; for there are some objects, such as certain 
animal oily matters, which only allow the transmis- 


sion of the less refrangible rays, especially the yel- 
low. In order to ascertain whether this color be 
natural to the object or not, we must observe it by 
reflected light on an opaque ground. The decom- 
position of the rays is so great with the solar 
microscope, even when achromatic, that the edges 
of the image are always colored blue and yellow. 
Tlie same thing hajipens when, with the ordinary 
microscope, we use the direct light of the sun to 
illuminate the object. 

The form and relative density of the substance 
being thus ascertained, we proceed to study the 
effects of chemical reagents on it. 

We shall first endeavour to obtain, by j)roce8ses 
on the large scale, the substance to be examined, in 
the purest state possible. Thus the problem will be 
reduced to its simjdest ex})ression. If we cannot 
attain this object, we must endeavour to ascertain, 
by the ordinary means, the nature of the elemeiits 
of the mixture, wliieh will furnish some data to our 
subsequent microscopic observations. 

Afterwards we must ascertain the results of the 
action of the reagcnls on the substance under ob- 
servation, both in Ihe humid and in thAlry way ; 
we must delineate the new forms which result from 
this action, and measure the angles of the crystal- 
line forms, whose nature we shall afterwards have 
to ascertain by oilier reagents ami tests. Wb^*n the 
results furnislied by these trials appear to possess 
some importance, we must try to reproduce similar 
results ab initiOy t*y combining together the elements 
which we believe to be present. If these two series 
of exjieriments do not give results which coincide, 
wc must endeavour to discover whether the difler- 
ence may not proceed from the disturbing effect of 
some foreign substance mixed with the one uiuh*r 
observation ; and for this pur}) 08 e we must )>repare 
mixtures, of each of the elements which we have by 
the previous trials detected in tlie body examined, 
with each of the others, and with every combination 
of them. 

The action of an elevated temperature is most 
powerful as a means of distinguishing organic from 
inorganic substances. For the purjiosc of submit- 
ting bodies to the action of fire, we use plates of 
glass, very thin, and therefore less liable to crack. 
They roust be brought near the fire, and withdrawn 
from it with great caution, tliat they may not be too 
suddenly heated and cooled. The form of the ob- 
ject and its chemical relations must be determined 
both before and after it has been subjected to heat. 

In studying the motions which the bodies ob- 
served often exhibit, account must be taken of the 
motions impressed on the li(]uid in which they afi^ 
immersed, either by the agitation of the air, or by 
evaporation, or by the observer’s hands, or by bekng 
imbibed by the body ; for a body which absorbs the 
liquid in which it floats must, of course, be moved, 
in the same way as a boat having on board a hori- 
zontal sucking-pump in action. 

We may also ascertain with the microscope the 
relative density of a body and a lic^uid, by throwing 
the body into it. It will either remain at the bot- 
tom, or rise again to the surface ; and, in this lattcsr 
case, it will either be transparent or strongly shaded. 
This last character is a proof that it has not been in 
any way wetted by the liquid ; that, consequently, it 
scarcely touches the liquid, except at one point; 
and that it is observed in the air just as if it were, 
laid directly on the glass-plate. But it must he 
observed, that certain bodies which attract the liquid 
in which they are placed, and which are heavier 
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than it, yet remain for some time on its surfaeo, 
because they imbibe it slowly ; by and by, however, 
they sink to the bottom. We must not, therefore, 
be hasty in concluding ; and it may be well to ac- 
celerate the wetting of the body, by agitating the 
liquid with the point of a needle or wire. 

In short, it is the business of the observer to 
attend to every circumstance and investigate its 
cause — to call in the aid of analogy — to follow up 
the line marked out by experiment — to reproduce 
on the large as well as on the small scale the re- 
action which he has witnessed under the microscope 
— to describe and delineate every thing which he 
has had an opportunity of observing, even if he be 
not as yet able to find out the theory of the pheno- 
mena; and, finally, not to adopt any conclusion 
until after a decisive test has impressed on it all the 
character of certainty. Thus far regarding the work 
of the mind, that is, the method of proceeding. 

With regard to manual operations, manipula- 
tions, and modes of observation, practice and habit 
will teach much more than the most detailed rules. 
With the compound microscope, it is necessary in 
dissection'hnd other manipulations to become fa- 
miliar with the inversion of the images, and to 
accustom the left hand to touch the parts which the 
eye sees towards the right, and vice versa. Although 
the employment of the compound microscope is not 
indispensable, it must be acknowledged, at the same 
time, that, for dissection and manipulation, it pos- 
sesses a great superiority over the simple micros- 
cope, from the distance which intervenes between 
the eye of the observer and the object-holder, 
which serves as his laboratory. In fact, the hands 
have the same freedom in working with this instru- 
ment as in experiments on the large scale. 

Microscopic observations fatigue tin*, eye, and are 
apt to hurt the chest. The eye becomes at last 
accustomed to the continued exertion ; but, in con- 
sequence of the impatience of the observer suspend- 
ing or retarding the respiration, which is otherwise 
constrained from the j)Osition of the body, con- 
siderable uneasiness, and even serious evil, may be 
produced by excess in this kind of labor. The 
observer ought, therefore, to avoid a fatiguing posi- 
tion, by placing the microscope at such a height 
that he may not be obliged to bend his body. A 
table furnished with a rack is well adapted for this 
work. The microscope may also be so i)laced that 
the eye may, at the same time, see distinctly the 
magnihed image and the trace which the observer is 
making of it on paper ; we say the trace ; for it will 
at intervals happen that, by a happy illusion, the 
microscopic image will seem for a moment to be 
laid over the paper so that its outlines can be traced 
us exactly by a pencil, as in drawing on a plate of 
glass jdaced over the object. 

With the help of an achromatic microscope, ob- 
jects may be observed and delineated as well by the 
light of a lamp as by day-light. 

CHEMICAL TESTS. 

(Resumed from page 189.^ 

To detect Alum in Red Wine , — Add to the wine 
a sufficient quantity of a strong solution of chlorine 
in water, until it is changed to a yellow color ; let 
the precipitate, (composed of the chlorine and the 
vegeto-animal matter contained in the wine,) which 
immediately forms, become settled, then filter the 
liquor, and evaporate it to one-fourth of its volume : 


it will, now, in consequence of the j^resence of the 
alum, have an astringent sweetish taste, and will 
furnish a \vhite precipitate on the addition of nitrate 
of barytes, which is insoluble in water and in nitric 
acid. It will give a yellowish-white precipitate 
with pure potass, that is soluble on the addition of 
an excess of the potass ; and a precipitate, of the 
same color, with the sub-carbonate of soda, which 
is decomposed by the action of heat, into carbonic 
acid gas and alum, substances easily to be recognised 
by their characteristics. 

Tests for the purity of the Acetous and Acetic 
Acids . — These acids, from distillation in leaden and 
copper vessels, very often contain acetates of lead, 
and copper in solution ; and they are often wilfully 
adulterated by sulphuric acid to increase their 
acidity. To detect these, pour into three wine- 
glasses some distilled vinegar, (acetous acid,) or one 
dram of the acetic acid, diluted with three drams of 
distilled water. 1 nto one of these pour some Harrow- 
gate water, (which contains sulphuretted hydrogen.) 
If lead be present in the acid, a very sensible black 
precipitate will fall down. Into the second glass, 
pour a solution of pure ammonia. If copper be 
present, the whole will immediately become light 
blue. Into the third pour a few drops of the solu- 
tion of muriate of barytes ; if the acid contains 
sulphuric acid, the liquid in the glass will instantly 
become quite milky, from a precipitation of suli)hate 
of barytes, which is a very insoluble salt. 

I'ests to determine the purity of Svlphitric or 
Nitric Ether. — If any ether will redden litmus 
paper, immersed in it, it is a proof that it contains 
superabundant acid, such as the suljjhuric, acetic, or 
nitric ; consequently the ether cannot be pure. A 
superabundant portion of sulphuric acid in sul- 
})huric ether may be discovered by pouring a few 
drops of the solution of muriate of barytes into a 
dram of the ether : if this be the case, a white 
precipitate will take place, which is the sulphate of 
barytes. 

Test to discover the purity rf Nitrate of Silver , — 
To a solution of nitrate of silver add a solution of 
the muriate of soda ; here decomposition taking 
place on both sides, nitrate of soda and muriate of 
silver will be formed. The latter of these will fall 
down in the state of a flocculent white precipitate. 

But as this valuable salt is sometimes adulterated 
by copper, it is proper to ascertain its purity, by 
pouring into a solution of it, in another glass, a 
solution of pure ammonia. If copper be present, 
it will be indicated by a light blue precipitate which 
will pervade the fluid. ^ 

Ammoniacal and Muriatic Acta Gases^ Tests for 
each other . — If a bottle containing muriatic acid, 
and another containing water of ammonia be 
brought together, with their mouths open, a dense 
smoke will be seen to hover round them : this is 
muriate of ammonia, which is a solid substance, 
but formed by the union of two invisible vapours. 
If the bottles are opened apart, no vapour will be 
seen. When two jars, filled with these gases, are 
brought in contact, the eflect is striking ; but it is 
more so when ammoniacal gas is let up from the 
beak of a retort through mercury into a jar half 
filled with muriatic acid gas. Here, the muriate of 
ammonia will be seen deposited on the sides of the 
jar, in the form of beautiful needle-like crystals. 
From these experiments it is evident that ammonia, 
and muriatic acid -gas, are good tests to discover 
each others presence in liquids. 

(To be continued,) 
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WILLIAMS’S TRANSFEROGRAPHY. 

To the Editor, 

My Dear Sir — I feel much pleasure in forward- 
ing you a description of my method of copying 
inscriptions, and also specimens of the same. 1 
have had some difficulty in finding such as would 
approach your size, for every copy is by necessity of 
exactly the same size as the original, and it is rather 
unusual to meet with an object whose dimensions 
are as small as you require, and at the same time 
whose subject is tolerably complete. I have, how- 
ever, sent you a small portion of the Babylonian 
inscriptions in arrow-headed characters, on the 
celebrated stone in the Museum at the East India 
House, together with the figures and inscriptions 
on three sides of a small mutilated object in the 
possession of Dr. Lee, of Doctor’s Commons — one 
or other of these may possibly suit your purpose, 
'(We present to our readers a fac-simile of both. 
— Ed.) The mode of proceeding in order to make 
^ese copies may be thus described. 

Provide a quantity of thin white paper, that called 
double-^rown is the sort I use, and which I find the 
most convenient, as it has no glazing or stiffening, 
and is also sufficiently thin for the purpose. A 
sheet of this is to be spread evenly over the surface 
of ^he object to be copied, and firmly fixed by 
means of stiff paste applied to the comers or any 
other convenient part of the edge — the thickest kind 
of paste used by shoemakers, which may be ob- 
tained at any of the shops where their materials are 
purchased, is the best adapted for this purpose. 

It is of the utmost importance that the paper 
dhould be securely fixed, as any slip after the com- 
mencement of the operation of copying will com- 
pletely spoil the work. A piece of paper blackened 
on one side with a composition of black lead and 
aoap, mixed with water to the consistency of stiff 
paste, and then by means of a spatula or broad 
lenife, spread very evenly, and also as thinly as 
possible over the paper, is now to be applied by 
means of a piece of wood to the white paper, the 
blackened side, of course, being towards it, and 
this being rubbed up and down upon the white 
paper, shifting it as occasion may require, the copy 
will be produced ; the ground or raised parts being 
blackened, while the inscriptions or sunken parts 
mmain white paper. 



A shows the shape of the piece of wood ; it may 
Ve one inch wide and half an inch thick. B shows 
the blackened paper. 

The distinctness and perfection of the copy ^ill 
mainly depend upon the care taken in the operation« 
and cdso upon the condition of the object to be 
copied, for as every accidental defect in the face of 
the stone is also shown in the copy, it necessarily 
follows that the more perfect the object the more 
sariefaotory will the copy be. 

In this manner perfectly aeourato copies of in- 
•nnptiioiui may be produced in a very short space of 
time, without the ^ghtest injury to the object itself» 
unless'it ^ould’ chance to be so much decomposed 
aaetoisriimbln beneath > the gentle pressure required 


to transfer the black composition from one paper to 
the other, this however is very rarely the case, and 
I need scarcely add, that under such circumstances 
the stone ought not to be touched. I lately had 
occasion to make a copy of the rosetta stone, in the 
British Museum, which is the length of about three 
feet, contains three very closely inscribed inscrip- 
tions ; one in hieroglyphics, one in the common 
characters of Egypt at that time, and the third 
in Greek ; consisting altogether of 100 lines. This 
task was performed in one hour and a half, and 1 
have no hesitation in affirming, that had the attempt 
been made to produce a perfect fac-simile by copy- 
ing in the usual manner, it could not have been 
executed in less than a month. I have also copied 
the whole of the sarcophagus in Sir John Soane’s 
museum, which is covered with very small charac- 
ters, both within and without ; this occupied me 
about 16 hours. I need scarcely inform you that 
my collection, which has almost exclusively been 
confined to Egyptian inscriptions, consists of copies 
of several hundred objects, including most of those 
in the British Museum, together with a number of 
others in different public and private collections. 
I have also an improvement upon this method, 
which under proper management and encourage* 
ment might be made of the highest importance to 
those to whom such things are valuable ; it is by 
using a lithographic composition upon transfer 
paper, for producing the copies ; under ^ese cug^m- 
stances they may immediately be transferred ll^the 
lithographic stone and printed, and thus an unlimited 
number of fac-similes of any given inscription may 
be produced. 1 also inclose you one of these 
copies. Trusting this account will be sufficiently 
explicit, and wishing you every success in your 
valuable and cheap periodical, believe me* to remain, 
very truly your’s, john williams. 

School ilouRC, Spitalfields. 

[The above was written in answer to a letter, 
requesting the above information, and we beg to add 
our testimony of the extreme value of the invention, 
particularly to the antiquarian traveller. We have 
been favored, by the kindness of Mr. Williams, with 
a sight of the whole of his extensive and valuable 
collection of inscriptions, and cannot speak in suf- 
ficiently high terms of their perfection and accu- 
racy. — Ei>.] 


JAPANNING. 

(Returned from page 2J8.> > 

Japan Grotmds.— The proper japan grounds are 
either sudi as ate formed by the varnish and color, 
where the whole is to remain of one simple color, 
or by the varnish with or without color, on which 
some painting or odier decoration is afterwards to 
be laid. This ground is best formed of shell-lac 
varnish, and the color desired ; except in the casr 
of white, which requires a peculiar treatment, as 
we shall presently explain, or when great brightness 
is required, in which case also other means must be 
pursued. The following is the composition and 
manner of preparing the ^U-lae vanuiih; — Take 
of the best shell-lac, five ounces ; break it into a 
very coarse powder, and put it into a bottle that will 
hold about three pints or two quarto ; add to it one 
quart of rectified spirits of and place the 

^tde in a gentle heat, where it must continue two 
or three days, but should be frequently well riialcen* 
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The gam will then be dissolved, and the solution 
•hoQld be filtered through a flannel bag ; and when 
what will pass through freely is come off, it should 
be put into a proper sised bottle, and kept carefully 
stopped up for use. The bag may also then be 
pressed with the hand till the remainder of the 
fluid be forced out ; which, if it be tolerably clear, 
may be employed for coarser purposes, or kept to 
be added to the next quantity that shall be made. 
Any pigments whatever may be used with the shell- 
lac varnish, which will give the tint of the ground 
desired, and they may be mixed together to form 
any compound colors ; but, with respect to such as 
require peculiar methods for producing them of the ‘ 
first degree of brightness, we shall particularize 
them below. They should all be ground very smooth 
in spirits of turpentine, and then mixed with the 
varnish. It should be spread over the work very 
carefully and even with a camel-hair brush. As 
metals never require the priming of size and whiting, 
the japan ground may be applied immediately to 
them, without any other preparation than cleaning, 
except in the instances referred to below. 

IFAife Japan Grounds. — ^The forming a ground 
perfectly white, and of the first degree of hardness, 
has not yet been attained in the art of japanning, 
as there are no substances which can be dissolved, 
so as to form a very hard varnish, but what have too 
much color not to deprave the whiteness. The 
nearest approach, however, to a perfect white var- 
nish already known, is made by the following 
composition : — Take flake-white, or white-lead, 
washed and ground up with the sixth of its weight 
of starch, and then dried ; temper it properly tor 
spreading with the mastic varnish prepared in the 
following manner : — Take five ounces of mastic in 
powder, and put it into a proper bottle, with a 
pound of spirit of turpentine ; let them boil in a 
gentle heat till the mastic be dissolved, and if there 
appear to be any foulness, strain ofif the solution 
through a flannel. Lay these on the body to be 
japanned, prepared either with or without the 
priming, in the manner as above directed, and then 
varnish over it with five or six coats of the following 
varnish ; — Provide any quantity of the best seed-lac, 
and pick out of it all the clearest and whitest 
grains ; take of this seed-lac two ounces, and of 
gum animi three ounces, and dissolve them, being 
previously reduced to a coarse powder, in about a 
quart of spirit of wine, and strain off the clear 
varnish. The seed-lac will give a slight tinge to 
this composition ; but it cannot be omitted where 
the varnish is wanted to be hard, though where a 
softer will answer the end, the proportion may be 
diminished, and a little crude turpentine added to 
to the gum animi, to Uke off the brittleness. A 
very good varnish entirely free from brittleness may 
be formed by dissolving gum animi in old nut or 
poppy oil, which must be made to boil gently when 
the gum is put into it. The ground of white may 
be laid on in this varnish, and then a coat or two 
of it may be put over the ground, bat it must be 
well diluted with oil of turpentine before it is used. 
This, however, is along time in drying, and is more 
.liable to uyory than other, from its tenderness. 

Bhte Japan Ground^ may be formed of bright 
Prussian Uae, or of smalt. The color may be 
•mixed with the shell-lac varnish, as before directed, 
but as the abell-lac will somewhat injure the color 
by giving it a yellow tinge, where a bright blue is 
•require^ the method before directed in the case 4>S 
'White grounds must be pursued. 


For a Scarlet Japan Ground^ vermilior may be 
used ; but its effect is much improved by glaziug it 
over with carmine or fine lake. If, however, the 
highest degree of brightness be required, the white 
varnish must be used. 

For Bright Yellow Grounds^ king’s yellow may 
be used, and the effect will be heightened by dis- 
solving powdered turmeric root in the spirit of wine, 
of which tlie upper or polishing coat is made, which 
spirit of wine must be strained from off the dregs, 
before the seed-lac be added to it to form the varni^, 
The seed-lac vaniish is not equally injurious here, 
as in the case of some other colors, because being 
tinged with a reddish yellow, it is little more than 
an addition to the force of the colors. 

Green Grounds may be produced by mixing the 
Prussian blue, or distilled verdigris, with king’s 
yellow, and the effect will be rendered extremely 
brilliant, by laying them on a ground of gold-leaf. 
They may any of them be used successfully with 
good seed-lac varnish, for the reasons before given. 

Orange Colored Grounds may be formed by mix- 
ing vermilion, or red lead, with king’s yellow or 
orange lake ; or red orpiment will make a Jbrighter 
orange ground than can be produced by any 
mixture. 

Purple Grounds may be produced by the mixture 
of lake or vermilion with Prussian blue. They may 
be treated as the rest with respect to the varnitfiii. 

Black Grounds may be formed by either ivory- 
black or lamp-bbirk ; but the former is preferable. 
These may be always laid on with the shell-lac 
varnish, and have their upper or polishing coats 
of common seed -lac varnish. 

Common Black Japan Grounds on Metals by 
means of heat, are thus performed : — ^The piece of 
work to be japanned must be painted over with 
drying oil, and when it is moderately dry, must be 
put into a stove of such heat as will change the oil 
blaok without burning it. The stove should not be 
too hot when the work is put into it, nor the heat 
increased too fast, either of which errors would 
make it blister ; but the slower the heat is augmen- 
ted, and the longer it is continued, provided it be 
restrained within a due degree, the harder will be 
the coat of japan. This kind of jBi)an requires no 
polish, having received, when properly managed, a 
sufilcient one from the heat. 

The Tortoise-shell Ground^ produced by heat, w 
not less valuable for its great hardness, and bearing 
to be made hotter than boiling water without 
damage, than for its beautiful appearance. It is to 
be made by means of a varnish prepared in the 
following manner : — ^Take one glass of linseed oil, 
and half a pound of amber ; boil them together tUl 
the oil becomes very brown and thick ; strain it 
then through a coarse cloth, and set it again to boll, 
in which state it must he continued till it acquire a 
consistence resembling that of pitch; it will then 
be fit for use. Having thus prepared the varnish, 
clean well the substance which is to be japanned ; 
then lay vermilion, tempered with shell-lac varnish, 
or with drying oil very thinly diluted with oil of 
turpentine, on the places intended to imitate the 
more transparent parts of tortoise-shell. When 
the vermilion is dry, brush the whole over with 
black varnish, tempered to a due consistence with 
the oil of turpentine. When set and firm, put the 
work into a stove where it may undergo a very 
strong heat, which must be continued a conaideraMia 
time : if even three weeks or ^a month it wiU file 
•better. Tbis:^prouiidtB%yha*daoor«todiiiliiipaM 
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ing and gilding in the same manner as any other 
varnished surface, which, had best be done after the 
ground has been hardened ; but it is well to give 
a second annealing with a more gentle heat after it 
is finished. A very good black japan may be made 
by mixing a little japan gold size with ivory or 
lamp-black ; this will bear a good gloss without 
requiring to be varnished afterwards. 

(To he continued,) 


ASCERTAINING THE INTENSITY OF 
LIGHT. 

As the different inflammable gases vary in the 
proportions of light which they respectively yield 
by combustion, many experiments have been made 
with the view of ascertaining the precise quantity 
that each is capable of affording, in order to deter- 
mine their comparative value for the purposes of 
illumination. Though in some instances the results 
may have differed, it seems to be generally admitted 
that the luminous quality of the gas chiefly depends 
upon th^ portion of carbon which is held in solu- 
tion by the hydrogen, and also upon the quantity of 
oxygen which each may require for its perfect 
combustion, according to its volume. For instance, 
as a cubic foot of oil gas contains in its composition 
a greater portion of carbon in a state of combina- 
tion with hydrogen, than a cubic foot of coal gas, 
the former requires a greater proportion of oxygen 
for its complete combustion than the latter, and 
therefore produces a greater quantity of light. 
Besides, the light of the oil gas being not only 
whiter, but more brilliant, this is attributed to the 
larger portion of carbon which it contains, as well 
as the greater supply of oxygen combining with it 
in order to effect its perfect combustion to produce 
its highly resplendent dame. 

It is an important object to have some criterion 
for judging of the proportionate intensity of the 
light which either candles, lamps, or gases produce, 
that their relative illuminating power may be es- 
timated by a comparison of their luminous qualities. 
Different methods have been devised to ascertain 
this point, but the one which has been found best 
adapted for the purpose, is that of judging by the 
blackness or faintness of the shadows produced, 
when an opaque substance is placed between the 
different illuminating bodies and a white paper or 
wall. This mode of estimating the intensity of 
light has the advantage of being easily practised 
and understood, and will be found fully adequate to 
prove the great superiority of the gas light both as 
regards the quantity of its light and the economy of 
its use. Moreover, it is so near an approach to 
correctness, that it may be deemed satisf^tory for 
all the common purposes of estimating light ; and, 
indeed, it is the only mode by which we can judge 
of many of the properties of the ol^ects cognizable 
by the organs of sight. 

But perhaps the following explanation wiU farther 
elucidate the principle on which this method is 
founded. It is well known that the light emanating 
from any luminous body always moves in straight 
lines, and diverges, or in other words, spreads itself 
in every direction ; and it is also known that the 
inteneity of the light decreases in proportion as the 
dieianee inereaeei from the point whence it pro- 
coeds. Fpr example : if in a dark night a lighted 
eandle be placed, on an elevated spot,^ the rays of 
.{fht issuing from it be diffused in every direc- 


tion for half a mile round it ; but although'the rays 
from so small a flame will fill the space of a mile in 
diameter, yet in proportion to their distance from 
the candle, they are perceived to be weaker or 
stronger. Hence has been deduced the law for 
estimating the quantity of light in any given 
circumstances, which is, that the intensity or degree 
of light decreases as the square of the distance 
from the luminous body increases. For instance : 
the light emanating from any luminous body, at 
the distance of 1, 2, 3, 4 feet or yards, will be 
diminished in proportion to the squares of those 
numbers, or as 1,4, 9, 16 ; thus at the distance of 
two yards, the light will be four times less than at 
one yard ; at three yards it will decrease so as to be 
nine times less; sX four yards it will be sixteen 
times less ; and so on in the same ratio. It is upon 
this property of light that the comparison has been 
made between the gases and the various kinds of 
lamps and candles, to ascertain their relative illumi- 
nating power. The following very clear and happy 
illustration of the practical application of this 
principle is given by Mr. Nicholson in his Journal 
**The method of measuring the comparative 
intensities of light, is one of the first requisites of 
an inquiry conceming the art of illumination. Two 
methods of considerable accuracy are deseribed in 
the Traitd d^Optique of Bougeur, of Which an 
abridged account » given by Dr. Priestley. The 
first of these two methods has been used by others 
since that time, and probably before, from its very 
obvious nature, but particularly by Count Rumford, 
who has given a description and drawings of an 
instrument called a Photometer, in the Philosophical 
Transactions for 1794. The principle it is to be 
grounded upon is this : that if two lights shine 
upon the same surface at equal obliquities, and an 
opaque body be interposed, the two shadows it will 
produce must differ in blackness or intensity in the 
same degree. For the shadows formed by inter- 
cepting the greater light, will be illuminated by the 
smaller light only; and, reversely, the other 
shadow will be illuminated by the greater light : 
that is to say, in short, the stronger light will be 
attended with the deeper shadow. But it is easy, 
by removing the greater light to a greater distance, 
to render the illumination it produces at the com- 
mon surface, equal to that afforded by the less. 
Experiments of this kind may be conveniently 
made by fastening a sheet of white paper against 
the wall of a room. Two lights or candles intended 
to be compared must then be placed so that the ray 
of light from each shall fall with nearly the same 
angle of incidence upon the middle of the paper. 
In this situation, if a book. or other object be held 
to intercept part of the light which would have 
fallen on the paper, the two shadows may be made 
to appear as in the figure 



where A represents the surfiioe illuminated by one 
of the lights only ; B, the suifaoe illuminate by 
the other light; C, the perfect shadow from which 
both lights are excluded. It will easily he under- 
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ttood, that the lights about D and E, near the angle 
F| will ihll with equal incidences when the double 
shadow is made to occupy the middle of the 
paper, and consequently, if one or both of the 
( £hts be lemoved directly towards or from the 
paper, as the appearances may require, until the 
' two shadows at E and D have the same intensity, 
the quantity of light emitted by each will be as the 
•qnaies of the distances from the paper. By some 
'hKperiments made in this way in year 1785, I 
Xiras satisfied that the degree of illumination could 
be ascertained to the eightieth or ninetieth part of 
the whole.'* 

But in making a comparison between different 
glands of light, its color is a circumstance which 
requires to be noticed ; for it will be perceived, 
that the difference in the intensity, and of course 
the quantity Of light, varies materially according to 
the color of the flame. Thus the most brilliant 
light will be found to proceed from a flame which 
sqqproaches the nearest to a pure white . but that 
its lustre gradually diminishes in proportion as it 
deviates from that, and approaches to a brown, 
Sometimes the difference in color may also occasion 
si little difficulty or mistake in estimating tiie quan> 
tlty of light by the appearance of the respective 
shadows; but by> changing the position of one of 
the lights, and trying the effect of placing it a little 
OA each side of that point where the observer may 
siqipose the shadows to be alike in depth, he wiU 
be able to ascertain the .proper distance, and of 
course obviate any error which might otherwise 
occur. 

From the different kinds of burners not only 
varying in their color, but also in the relative 
quantities of their light, in order to compare the 
quantity of light which they may respectively yield, 
more than one observation becomes necessary. For 
instance, the light of a candle must, in the first 
place, be compared with that of a gas jet ; and then 
the light afforded by a gas jet with that of an 
Argand lamp : and in comparing the light produced 
^ by the burning of different gases, the coal-gas jet 
must be compared- with an oil-gas jet ; and these 
^ again with coal and oil gas burners of different 
^constructions and dimensions. Thus, by a com- 
parison of the effect of different flames arising from 
their various sizes, color, &c., a tolerably correct 
estimate may be formed of their relative illuminating 
^ power ; and from the simplicity and facility of the 
^'Operation, it requires but little practice to render 
manner of experimenting familiar. 


SEALING-WAX. 

f 'Tas Hindus from time immemorial have possessed 
@^the resin lac, and were long accustomed to use it 
.m^^for sealing manuscripts before it was known in 
M Europe. It was first imported from the East into 
Venice, and then into Spain; in which country 
sealing-wax became the object of a considerable 
^ commerce, under the name of Spanish wax. 

If shellac be compounded into sealing-wax, im- 
mediately after it has been separated by fusion from 
» ' the palest qualities of stick or seed lac, it then forms 
, ' a better and less brittle article, than when the shell- 
lac is fused a second time. Hence sealing-wax, 
f f, rightly prepared in the East Indies, deserves a pre- 
ference over what can be made in other counUies, 
where the lac is not indigenous. Shellac can be 
'mtacad in some degree, however, to a plastic and 


tenacious state by melting it with a very sn ill por- 
tion of turpentine. The palest shffilac is to he 
selected for bright- colored sealing-wax, the dark 
kind being reserved for black. 

The following prescription may be followed for 
making red sealing-wax : — Take 4 ounces of shdl- 
lac, 1 ounce of Venice turpentine, (some say li 
ounces,) and 3 ounces of vermilion. Melt the lac 
in a copper pan suspended over a clear charcoal fire, 
then pour the turpentine slowly into it, and soon 
afterwards add the vermilion, stirring briskly all the 
time of the mixture with a rod in ei&cr hand. In 
forming the round sticks of sealing-wax, a certain 
portion of the mass should be weighed while it is 
ductile, divided into the desired number of pieces, 
and then rolled out upon a warm marble slab, by 
means of a smooth wooden block, like that used by 
apothecaries for rolling a mass of pills. The oval 
sticks of sealiqg-wax are cast in moulds, with the 
above compound in a state of frision. The marks 
of the lines of junction of the mould-box may be 
afterwards removed by holding the sticks over a 
clear fire, or passing them over a blue gas -flame. 
Marbled sealing-wax is made by mixing twff*, three, 
or more colored kinds of it, while they are in a siml- 
fluid state. From the viscidity of the several masses, 
their incorporation is left incomplete, so .as to pro- 
duce the appearance of marbling. Gold sealing- 
wax is made simply by stirring gold -colored mica 
spangles into the mubk, or other perfume. If 1 
part of balsam of Peru be melted along with 99 
parts of the sealing-wax composition, an agreeable 
fragrance will be exhaled in the act of sealing with 
It. Either lump black or ivory black serves for the 
coloring matter of black wax. Sealing-wax is often 
adulterated with rosin, in which case it runs into 
thin drops at the fiame of a candle. 


FORMATION OP PEAT. 

The generation of peat, when not completely under 
water, is confined to moist situations, where the 
temperature is low, and where vegetables may de- 
compose without putrefying. It may consist of any 
of the numerous plants which are capable* of grow- 
ing in such atatione ; but a species of moss (Spfuiff- 
num paluatre) constitutes a considerable part of the 
peat found in marshes of the north of Europe; 
this plant having the property of throwing up new 
shoots in its upper part, while its lower extremities 
are decaying. Reeds, rushes, and other aquatic 
plants may usually be traced in peat; and their 
organization is often so entire that there is no diffi- 
culty in discriminating the distinct species. 

Anahfsia qf peat , — In general, says Sir II. Davy, 
one hundred parts of dry peat contain from sixty to 
ninety. nine parts of matter destructible by fire ; and 
the residuum consists of earths usually of the same 
kind as the substratum of clay, marl, gravel, or 
rock, on which they are found, together with oxide 
of iron. ** The peat of the chalk counties of Eng- 
land,** observes the same writer, ** contains much 
gypsum ; but I have found very little in any speci- 
mens from Ireland or Scotland, and in general these 
peats contain very little saline matter *' From the 
researches of Dr. MacCuUoch, it appears that peat 
is intermediate between simple vegetable matter and 
lignite, the conversion of peat to lignite being gra- 
dual, and being brought about by the prolonged 
aotkm of witac. 
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Peat abunda»U in cold and humid Peat 

is sometimes formed on a declivity in mountainous 
regions, where there is much moisture ; but in such 
situations it rarely, if ever, exceeds four feet in 
tiiickness. In bogs, and in low grounds into which 
alluvial peat is drifted, it is found forty feet thick, 
and upwards : but in such cases it generally owes 
one half of its volume to the water which it con- 
tains. It has seldom, if ever, been discovered 
within the tropics ; and it rarely occurs in the 
valleys, even in the south of France and Spain. It 
abounds more and more, in proportion as we advance 
farther from the equator, and becomes not only 
more frequent but more inflammable in northern 
latitudes. 

Eseient of surface covered by peat, — ^There is a 
vast extent of surface in Europe covered with peat, 
which, in Ireland, is said to extend over a tenth of 
the whole island. One of the mosses cm the Shannon 
is described by Dr. Boate to be fifty miles long, by 
two or three broad ; and the great marsh of Mon- 
toire, near the mouth of the Loire, is mentioned, by 
Blavier, as being more than flfty leagues in circum- 
ference. ^ It is a curious and well-ascertained fact, 
that many of these mosses of the north of Europe 
occupy the place of forests of pine and oak, which 
have, many of them, disappeared within the histori- 
cal C| 2 ;a. Such changes are brought about by the 
fall of trees and the stagnation of water, caused by 
their trunks and branches obstructing the free drain- 
age of the atmospheric waters, and giving rise to a 
marsh. In a warm climate, such decayed timber 
would immediately be removed by insects, or by 
putrefaction ; but, in the cold temperature now 
prevailing in our latitudes, many examples are re- 
corded of marshes originating in this source. Thus, 
in Mar forest, in Aberdeenshire, large trunks of 
Scotch fir, which had fallen from age and decay, 
were soon immured in peat, formed partly out of 
their perishing leaves and branches, and in part from 
the growth of other plants. We also learn, that 
the overthrow of a forest by a storm, about the 
middle of the seventeenth century, gave rise to a 
peat moss near Lochbroom, in Ross-shire, where, 
in less than half a century after the fall of the trees, 
the inhabitants dug peat. Dr. Walker mentions a 
similar change, when, in the year 1756, the whole 
wood of Drumlanrig in Dumfries-shire was overset 
by the wind. Such events explain the occurrence, 
both in Britain and on the Continent, of mosses 
where the trees are all broken within Wo or three 
feet of the original surface, and where their trunks 
all lie in the same direction. 

Nothing is more common than the occurrence of 
buried trees at the bottom of the Irish peat-mosses, 
as also in most of those of England, France, and 
Holland; and they have been so often observed 
with parts of their trunks standing erect, and with 
their roots fixed to the sub-soil, that no doubt can 
be entertained of their having generally grown on 
the spot. They consist, for the most part, of the 
fir, the oak, and the birch : where the suWsoil is 
clay, the remains of oak are the most abundant ; 
where sand is the substratum, fir prevails. In the 
marsh of Curragh, in the Isle of Man, vast trees 
are discovered standing firm on their roots, though 
at the depth of eighteen or twenty feet bdow the 
surface. Some naturalists have desired to refer 
the imbedding of timber in peat-mosses to aqueous 
transportation, since rivers are well known to float 
wood into laxes ; but the facts above menUoned 
ehow that, in numerous instances, sudi an hypothesis 


is inadmissable. It has, moreover, been observed, 
that in Scotland, as also in many parts of the Con- 
tinent, the largest trees are found in those peat- 
mosses which lie in the least elevated regions, and 
that the trees are proportionally smaller in those 
which lie at higher levels ; from which fact De Luc 
and Walker have both inferred, that the trees grew 
on the spot, for they would naturally attain a greater 
size in lower and warmer levels. The leaves also, 
and fruits of each species, are continually found 
immersed in the moss along with the parent trees ; 
as, for example, the leaves and acorns of the oak, 
the cones and leaves of the fir, and the nuts of the 
hazel. 

Recent origin of some peat-mosses, — In Hatfield 
moss, which appears clearly to have been a forest 
eighteen hundred years ago, fir-trees have been found 
ninety feet long, and sold for masts and keels of 
skips ; oaks have also been discovered there above 
one hundred feet long. The dimensions of an oak 
from this moss are given in the Philosophical Trans- 
actions, No. 275, which must have been larger 
than any tree now existing in the British dominioniL 

In tW same moss of Hatfield, as well as in tbal; 
of Kincardine, and several others, Roman roadq 
have been found covered to the depth of eight feet, 
by peat. British and French mosses, are also Ro- 
man ; so that a considerable portion of the European 
peat-bogs are evidently not more ancient than the 
age of Julius Caisar. Nor can any vestiges of the 
ancient forests described by that general, along the 
line of the great Roman way in Britain, be dis- 
covered, except in the ruined trunks of trees in 
peat. 

De Luc ascertained that the very site of the abo- 
riginal forests of Hirdnia, Semana, Ardennes, and 
several others, are now occupied by mubses and 
fens ; and a great part of these changes ha\e, with 
much probability, been attributed to the strict orders 
given by Severus, and other emperors, to destroy 
all the wood in the conquered provinces. Several 
of the British forests, however, which are now 
mosses, were cut at diflerent periods, by order of 
the English parliament, because they harboured 
wolves or outlaws. Thus the Welsh woods were 
cut and burnt, in the reign of Edward I. ; as were 
many of those in Ireland, by Henry II., to prevent 
the natives from harbouring in them, and harrassiiig 
his troops. 

It is curious to reflect that considerable tracts 
have, by these accidents, been permanently sterilized, 
and that, during a period when civilization has been 
making great progress, large areas in Europe have, 
by human agency, been rendered less capable of ad- 
ministering to the wants of man. Rennie observes, 
with truth, that in those regions alone which the 
Roman eagle never reached — in the remote circles 
of the German empire, in Poland and Prussia^ and 
still more in Norway, Sweden, and the vast empire 
of Russia-~can we see what Europe was before it 
yielded to the power of Rome. Desolation now 
reigns where stately forests of pine and oak onoe 
flourished, such as might now have sqUpUed all the 
navies of Europe with timber. 


THE HOUR-GLASS. 

In olden time, long ere the art of clook-maVing 
was discovered, our ancestors marked the fleeting 
hours by the flowing of sand in a glass. This con* 
trivance was called the hour-glass, and it is still 
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mej generally to be found upon the table of the 
flablic lecturer, or the private teacher, in the 
laboratory of the philosopher, or in the cottage of 
the peasant. It is a far more accurate measurer 
of time than is usually imagined, and, therefore, 
perhaps a short account of the theory of its action 
may be acceptable. 

The investigation was undertaken a few years 
since by M. Boumand : his experiments are ex- 
ceedingly curious, and merit to be more generally 
known. A few only of the most remarkable, and 
easy of performance, are detailed in the following 
notice. 

The first remarkable fact regarding the hour-glass 
is, that the flow of its inclosed sand is perfectly 
equable, whatever may be the quantity contained in 
the glass, as any peri^ of its flowing : or, in other 
words, that it runs no faster when the upper cone is 
quite fliU, than when it is nearly empty. This is 
contrary to what we might expect, for it would be 
natural enough to conclude, that when full of sand, 
the lowest particles would sustain a greater pressure 
ftom the incumbent mass, and, therefore, be more 
swiftly urged through the aperture, than when only 
a quuter full, and near the close of the hour. 

tee fact that the flow is equable, at any period, 
my be proved by a very simple experiment. 

novide a quantity of what is c^led silver-sand, 
(well known for domestic use,) dry it upon a hot 
Stove-plate, or in an iron ladle over the fire ; then 
idft*it through a tolerably fine sieve, carefully re- 
moving all lumps of clay or stone, which are fre- 
quently found in it. Next, take a tube of any 
material, length, or diameter, closed at one extremity, 
and in the bottom make a small aperture, say the 
eighth of an inch, place the finger over this, or stop 
it lightly with a small plug, and then fill up the 
Jbube with the sifted sand. 

Hold the tube steadily, or affix it to a wall, or a 
frame, at any convenient height from a table, and 
then removing the finger, or plug, permit the sand 
to flow in any measure, for any given time — sup- 
jposing into a common graduated glass measure, for 
a quarter of a minute. A certain quantity is thus 
obtained, which must be noted. Now let the tube 
be only a half or a quarter full of sand, and begin 
to measure again, for a like time, the same quantity 
of sand will flow ; and even if b^means of a ruler 
or |)lug, the sand in the tube ijP^olently pressed 
Upon, the flow of the sand from the aperture will 
tiot, in the least degree, be accelerated, provided 
llie tube is kept steady, and the experimental com- 
IMirisons all accurately and fairly made. Now all 
tbis admits of a simple and satisfactory explanation. 
Sand, if allowed to fall quietly upon any surface, 
will form itself in a conical heap, having an angle 
qf about 30** ; this is seen in the lower cone of the 
iour-glass, or can be shown by letting the sand fall 
llrom the aperture of the tube just mentioned. 
Whenever a load of dry sand is thrown from a cart 
or barrow, or sifted throiigh a screen, by the builder 
Ifi making mortar, it forms a like conical heap, 
Imving an angle of SO^'orSd^ Now, then, observe 
|he application of this fact of every day occurrence ; 
II will show how intimately ** things familiar’* are 
connected with practical science. 

As sand thus falls at a determinate angle, it is 
aasy to imagine that when poured into the tube, it 
itanst fill it with a succession of conical heaps, and 
Skat all the weight which the bottom of the tube 
«utains, is only that of the heap which first faUs 
it, and that the succeeding heaps are thus 


prevented from exerting any perpendicular pressure 
upon the bottom, but ^at they only exert a laUsal 
pressure against the walls of the tube. 

When pressure is applied to the top of the sand, 
it is only transmitted laterally, and that to a very 
little extent ; consequently the lowest heap of sand 
enjoys its flow uninfluenced by the strata or pres- 
sure above it. This is the reason why the hour- 
glass flows with such regularity ; and that any givec 
base sustains no weight of sand but that of the first 
heap which falls upon it, and is in immediate con- 
tact with it, may be proved by taking a tube, about 
an inch diameter, open at both ends, wetting with 
the lips the edges of a small piece of tissue-paper, 
and applying &i8 to one end of the tube, so as to 
form a bottom held on by a very slight adhesion. 
Fill this tube carefully with any weight of sand, and 
the paper will not be forced away, not even if, with 
a round ruler or rod, great pressure is applied to 
the top surface of the sand. All the weight of sand 
that the tissue-paper supports is the little heap 
which first falls upon it. 

If the experiment is made upon a larger scale, 
with tubes three or four inches in diameter, 3nd five 
or six feet long, it is better to paste the paper round 
the bottom, b^ecause the first heap in such case 
would be of considerable weight j but if the papef* 
is strong enough to resist t/, forty or fifty pounds of 
sand may be poured into the tube, and all lifted from 
I the ground together, without the slightest fear of 
I the paper being forced away. 

I Tlie experiment admits of another modification. 

; Take the tube open at both ends, and place one of 
them in contact with the bottom of a small cup 
floating upon water, then fill up the tube with sand ; 
none of it will run out into the cup ; and that there 
is no perpendicular pressure is evident from the cup 
still continuing to float ; it sustains no weight save 
that of the first heap, — the hand of the operator 
sustains the weight of all the rest of the sand. 
Draw away the tube, the sand then rushes into the 
cup in obedience to the law of gravitation, and its 
weight causes the cup to sink. 

From such experiments it may be concluded that 
it must be extremely difficult to tkrust sand out of 
a tube, by means of a fitting plug or pistoq ; and 
this upon trial is found to be the case. Fit a piston 
to a tube, (exactly like a school-boy's pop-gun,) 
pour some sand in, and try with the utmost strength 
of arm to push out the sand. It will be found im- 
possible to effect this ; rather than the sand should 
be propelled, the tube will burst laterally. 

Directions are often given by naturalists for shoot- 
ing birds with a charge of fine sand, so that their 
plumage may not suffer the damage which b usually 
occasioned by an ordinary charge of small shot. 
This proceeding ought to be made with considerable 
caution, for it must be evident, from the lasteqieri- 
ment, that a charge of sand would resist the expan- 
sive force of gunpowder, and violently strain the 
barrel, perhaps burst it ; to say nothing of goring, 
and spoiling its polished interior by the rapid friction 
of the aand ; and, supposing it in very small quan- 
tity, and sucoessftilly propelled, it is certainly rather 
a hazardous experiment. To prove Imw a small 
column of sand will resist the expansive force of a 
large charge of gunpowder, it will be sufficient to 
instance the method adopted by engineers for blast- 
ing rocks. 

A hole is drilled in the rook, of the reqidMe 
dqith, at the bottom of whidi the charge of poiritar 
is placed; a long natch, or reed, filled with powifTf 
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is then put down, and around this sand is merely 
poured m, so as to fill the hole ; a train is laid and 
hredf and presently the explosion takes place, rend- 
ing away the mass of rock. The loose column of 
sand is not blown out of the hole leaving the rock 
unshaken, but it keeps its place, until it compels the 
solid rock to yield unto its singular power. 

The discoverer of these facts, relating to the 
How of sand in the hour-glass, makes the following 
observations. 

** There is, perhaps, no other natural force on the 
earth which produces by itself a perfectly uniform 
movement, and which is not altered either by gravi- 
tation, or the friction, or resistance of the air ; for 
the height has no influence, friction in place of 
being an obstacle is the regulating cause, and the 
resistance of the air within the column must be so 
feeble as to be altogether insensible as a disturbing 
force.*' 


ON PEPSINE, THE DIGESTIVE 
i PRINCIPLE. 

BT It WASMANN. 

In a very long memoir, M. Schwann has shown 
that the gastric juice contains a peculiar principle 
which he called Pepaine, but he had not succeeded 
in obtaining it in a state of purity. M. Wasmann 
has been able to isolate this principle, which, he 
says, resides in the grumous matter that Alls the 
internal c.eUa of the glandular membrane of the 
stomach. 

M. W. prepared pepsine in the following man- 
ner He separated the glandular membrane from 
the stoioach, without cutting it ; he washed it and 
digested it in distilled water at a temperature of 
from 30 to 35^ ; at the end of a few hours, he de- 
canted the liquid, and again washed the membrane 
in cold water, until it had a putrid odour. He Al- 
tered the combined liquids, and thus he obtained a 
transparent liquid, rather viscous and endowed with 
an eminent digestive power, when a little hydro- 
cfalorie acid was added. In order to separate from 
it pepsine in the pure state, acetate of lead was 
added to it ; the precipitate was washed and decom- 
posed by a stream of sulphuretted hydrogen. The 
liquor separated from the new precipitate is fluid, 
colorless, and acid. 

When, after having evaporated this liquor to a 
syrupy consistence, without raising the temperature 
above 35^, absolute alcohol is poured into it, an 
abundant flaky precipitate is produced in it, which, 
carefully dried, is presented under the form of a 
yellow gummy matter, which does not attract mois- 
ture ; — this is M. Wasmann's pure pepsine. 

This substance.is soluble in water, which it ren- 
ders acid, because it obstinately retains a certain 
quantity of acetic acid. The solution, even though 
it contains only 1.50000 of pepsine, dissolves, in 
flrom six to eight hours, slighUy acidulated white of 
eggs ; but it loses its digestive power when boiled, 
or when it is saturated by potassa. In the latter 
case, it deposits flakes which are insoluble in water, 
and which slowly dissolve in dilute acids, forming 
liquors of litUe power. 

Pepsine is recognised in the precipitates deter- 
mined in its solution by the dilute acids — ^which 
piedpitates ere redissolved in an excess of those 
aoids. It is distinguished from albumen by the 
;|ireei|dtate8 which acetic and hydrochloric amds 


occasion in its aqueous solution ; and from caseum, 
because ferrocyanuret of potassium does not preci- 
pitate its acid solutions. 

The concentrated aqueous solution of pepsine is 
rendered turbid by bi-chlorite of mercury and ace- 
tate of lead, which form precipitates soluble in the 
precipitating re-agent, and in acetic and hydrochloric 
acids. Sulphates of protoxide and deutoxide of 
iron, and chloride of tin, likewise precipitates 
formed by these metallic solutions possess digestive 
properties. 

In burning, pepsine gives out the odour of burnt 
horn, and leaves a carbon diflicult to incinerate, in 
which lime, soda, phosphoric acid, and a little iron, 
have been found . — The Chemist* 


BLOW PIPE JET. 

To the Editor, 

Sir. — In answer to your correspondent J, I beg ty 
state, from experiments tried by myself and a friend, 
three years ago, that the cooling properties of the 
tubes in a common cane are not sufAcient to secure 
the operator from the risi of explosion of the 
mixed gases. 

The experiments were tried with canes forced 
tightly into bored iron and brass tubes ; With the 
former metal and a small cane we succeeded — but 
with a larger one in a brass tube, an explosion took 
place, almost instantaneously. I should, however, 
caution any one from attempting the experiment, as 
both my friend and I had a narrow escape of our 
lives during the investigations. 1 am. Sir, your's, 
most respectfully, john jkronb. 

Manchester, 25th September, 1840. 


COATING METALLIC PLATE« WITH 
IODINE FOR THE DAGUERREOTYPE. 

To the Editor, 

Sib. — I have found the following method the best 
for coating metallic plates with iodine. If you 
think it worth inserting it is at your service. 

^ AMICUS. 

Cheltenham, 12tWct. 18t0. 

Procure a wooden box, an inch deep and about 
half-an-inch larger each way than the plate. Strew 
the bottom with iodine, cover it up, and let it re- 
main twelve hours, llien remove the iodine, and 
place the plate, (which has previously been Axed in 
the metallic bo^er, or band, on the slide as de- 
scribed by Daguerre,) with the face downward on 
the top of the box, and in two or three minutes it 
will be beautifully coated, eve^ part being equally 
covered, and not haViflg the iodine distribute in 
rings, as is often the case in Daguerre's plan. 


7b the Editor, 

Sm. — 1 send you the following Compound, con- 
sidered the very best for the preservation of stuiM 
birds and animals : it is used hy the best stuffers in 
Yorkshire snd Lancasbire. 

Poatsfraet. October lOOi. 1840. 

1 ft. of white arsenic. 

2 fts. „ hellebore. 

Mixed with spirits of turpentino. 
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ELECTRICA.L TRANSFERENCE, AND 
DEVICES ON GLASS, &c. 

Electrical trnnsfcrence. or the passage of the 
electrical fluid froT’ to another, is the 

cause of some of the most beautiful experiments 
which this intere'-tiug ‘•cu nee alfords. It has been 
already ()})seived, (No. XL, Vol. I.,) that the dis- 
turbed fluid in passing along conducting substances, 
such as metals and w'^er, reinaiuo invisible, but 
when it is made to traverse the air, or any other 
electric or non-conductor, it becomes visible, and 
the appearance it then puts on is, as we have else- 
wliere seen, a stream of light, if issuing from a 
point into the air. If passing from a ball under 
the same circumstances, and not having any other 
ball or conductor, to give it a determined course, it 
will be apparent to us as passing off in fitful flashes, 
as are constantly seen to issue from the ball at the 
end of a prime conductor of the electrical machine. 

If any round conductor be held in the hand, or 
if the closed hand itself be held at some distance 
from where these flashes issue, they will be seen to 
have a ..endency towards it, and as the hand is 
made to ajiproach to the prime conductor, so they 
will take a determinate form, color, and noise; first, 
when at the greatest striking distance, they will 
appear as faint, blue, and very zigzag sparks, like 
distant weak lightning; bringing the hand a little 
nearer, the sparks are more vivid, and conse- 
quently, vihiter — they are thicker, well defined 
throughout their whole length, zigzag as before, and 
attended with a louder and quicker snap. At a less 
di.staiicc still, tlie lirillianey and sna]) is further in- 
creased, while the zigzag character, is by degrees 
lost, until at length the spark is so ra})id as to be 
almost continuous, short, thick, and straight; as we 
see in that dangeroc' , though rarely witnessed kind 
of lightning, in whicli the heavens seem to burst, 
and pour down a short perpendicular stream of 
intense volume to the .t.ith, kiiimg and destroying 
every thing within many yards of its passage, as 
the Editor once had the mu^fortunc to \nitness. 

Such is the electric spark, an(l it may be advisa- 
ble to remark, befoi p*' aiding liiiilier, how it is 
that the pow'er ot an electrical machine should be 
estimated. It is common to hear a person observe, 
relative to some machine, that it v illgivt a spark so 
many inches long, without stating how tuch a spark 
is to be measured. Ii he take all the forks of the 
zigzag into account, undoubtedly it will much in- 
crease the measured distance ; but this is not fair — 
still less is it to measure the sjiark ujion the excited 
cylinder, for here the repulsiim ot the fluid from 
the overcharged conductor is assisted by the charged 
surface of the glass itself, and the attraction of the 
negatively-charged cushion, (as we have shown in 
page 107, Vol. I.) TJie true length of spark which 
a machine will give is to be raea.siired by the dis- 
tance between the terminating ball of the prime 
conductor, and a metallic ball held in the hand, 
when approaching them gradually to each other, 
and (the machine being in good action) a .spark will 
pass between them. By this means of measure- 
ment, the real power of a machine may be known. 

The color of the electric spark in passing through 
the air is always either white or blue, according to 
its intensity, yet when taken through other sub- 
stances it varies according to their nature, as the 
following experiments will show : — 

Bz. 41 . — Green and Red Sparks . — Cover over 
the ball held in the hand a piece of silver leather, 


taking a spark with this it will appear of a green 
color, and over gilt leather a red color. — Adams, 

Upon the principle that the electrical fluid be- 
comes viaiblc in the air only, are constructed all 
those beautiful instruments, known by the name of 
luminovs devices, electrical words, and so on, the 
following will direct the reader not merely to their 
use, but it is hoped to their construction also, that 
those, who living at remote distances from manu- 
facturing towns have not the opportunity, or lacking 
means have not the inclination to purchase, may 
yet not be deprived of the power and the means 
of amusement and instruction. As fundamental 
rules to be observed, let it be always remembered, 
that the sum of all the spaces on the glass, between 
one piece of tin-foil and another, must be much less 
than the length of the spark which the machine 
will give ; in fact, altogether this aggregate space 
should be less than an inch. 2nd. The fluid always 
traverses from the prime conductor to the earth, 
and will, other circumstances being equal, always 
take the shortest course. 3rd. If the spaces 
in any two lines of dots be greater than the 
distance between that line and the next, the 
spark will fly across the lines, instead of going 
along both of them. 4th. The least possible space 
between one dot and another is sufficient, even if it 
be ns fine as a hair. 5th. The lines must never 
cross each other, unless on different sides of the 
gla.ss. 0th. When used they must be quite dry and 
warm. 

Ejc. 42. — S/ioi Chain, — Get some small shots, 
and string them at a very short distance from each 
other on a black silk thread. Hold one end of a 
piece of this chain, 2 or 3 inches in length, towards 
a charged conductor, and a vivid spark will pass 
along it. 

Bur. 43. — Spartyle Chain. — Sew some spangles 
on a black silk ribbon, very near together and in 
any desired form — a spark may be passed along 
thus, and looks extremely beautiful. 

Ejc. 44 . — Spiral 'Ptibe. — Fig. 1 represents this 
instrument. It consi.sts of two glass tubes, placed 
one within the other. On the outside of the inner 
tube are fastened with common paste spangles of tin- 
foil, (punched out of the sheet of tin-foil with a 
small hollow punch ;) the two ends of the tubes 
are wrapped round with tin-foil, and cemented each 
into a brass caj), taking care that the tin-foil at the 
ends, and the spangles and the brass caps are all in 
contact with each other. To use the spiral tube, 
hold one end in the hand and the other apply to 
the conductor, when a spark will pass along the 
whole length. 

Ejt. 45. — Grecian Device. — (Fig. 2.) This 
device of a Grecian fret border is made and used in 
the same manner, except that it is displayed on a 
flat piece of glass. The design is first drawn on 
paper, and the paper laid beneath the glass— paste 
along the glass, take up the spangles with the point 
of a knife, and lay them on the proper place. The 
foot of this is wood, either loaded with lead, or 
covered with liii-foil — in either case connected with 
I the spangles. 

Ex. 46. — Set of Spirals and Dome . — Fig. 3 is 
an experiment of extreme beauty. It consists of 
five or more spirals, with a dome of glas.s resting 
upon them at the top. The fluid runs along the 
curved line from the apex down A — along a strip of 
tin-foil pasted underneath to B ; it ascends this 
I tube, then down C, again underneath to D, an.i 
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again along the top to E, at the foot of which a 
chain connects it to the ground. 

Ex. 47. Fig. 4. — This device is formed by 
pasting strips of tin -foil, according to the lines 
represented, and wherever the light is to be visible, 
cutting a line through with the point of a knife. 

— It is usually supposed to be necessary to 
make a cross cut at the luminous places, and to 
peck out the two small corners thus liberated. This, 
however, is quite unnecessary, merely drawing the 
knife across is quite sufficient. It may be advisable 
to state, that after the strips are pasted on, they 
should be suffered to dry, and the general surface 
carefully washed with warm water before cutting 
them across. 

Fig. .j represents an apparatus, similar to the 
last, except that one row of tin-foil is pasted on 
one side of the glass, and the other row on the 
opposite side, as is represented by the white and 
black dots — therefore the spark does not pass out 
at the foot near the top, its place of entrance and 
exit being represented by the two balls. 

Fig. 7 is a crescent, the construction of which is 
exactly the same as that of Fig. 2. 

Fig. N is a star, one half being on one side, the 
other half on the other side of the glass. 

Fig. 6 is a word, formed m like manner to Fig. 1, 
though instead of paslmg on t!n3 tin-foil iu hues, 
it is better to pa-itc a wlioh* piece on the glass, and 
laying a flat ruler upon it, cut the various lines, 
and then tear off' the tin-foil which covers the 
intervening places. JJy this means the lines may 
be preser>ed straighter than by the other method. * 

Devices of this kind may he further ornamented 
by colored varnishes spread over tlu*m, which will 
cause tlie spark to be varied in <Mlor, wae.n seen on 
that side upon which the varnish was placed. 


THE TIDE A TRUE B\ROMETER. 

In a memoir on the Tides of the Coasts of France 
M. Daussy states, that he has been induced to be- 
lieve, from a great number of observations made at 
Brest, that when the weight of the atmosphere ele- 
vates the mercurial column of a barometer « in., the 
mean level of the sea, is depressed fourteen times as 
much, or 1 inches. The proportion of the speci- 
fic gravity of mercury to sea- water being at 13*3 to 
1, Al. Daussy concludes that the mean level of the 
sea may be considered a true barometer, its changes 
always corresponding with those of the aimospheric 
pressure. 

This remarkable result having been disputed by 
Mr. Lubbock, — as, iu the observations made on the 
tides at London under his supervision, no indication 
of this connexion was detected, — M. Daussy felt 
obliged to ascertain, by experiments made at other 
points, if the fact observed at Brest was merely 
local, depending upon the immense basin, so nearly 
shut in, which spreads itself before the entrance of 
that port. He took advantage, for this pur]>ose, of 
some tidal observations, which were ordered to be 
made by the Government in 1835, on different parts 
of the French coast, and principally of those at 
L’Orient, where the localities were favorable to 
the convenient observation of high and low water. 
He compared these with the barometric observations 
made at the same place during the months of Au- 
gust, September, October, November, and Decem- 


ber, 1835. The result of this compariso confirmed 
his previous opinion, of the correspondence between 
the greatest heights of the mean level of the sea and 
the lowest of those of the barometer, except that the 
motion of the mean level is a little more marked at 
L’Orient than at Brest. 

M. Daussy was further convinced that this effect 
was not owing, as some iiersons are disposed to be- 
lieve, to the inrtuence of the wind. “ To determine 
this,” he says, “ I observed successively, during 
each kind of wind, n’garding both it*: force and di- 
rection, and exiimined if the heights given by the 
mean level did not, in each scrits, follow an lualer 
analogous to that of the Imrometer; 1 was soon 
convinced, that the same law of variation did take 
place, and in all winds, — that is to say, tliat the 
wind remaining constant in direction and force, it 
was always found that the heigiit of the mean li'vel 
varied with the effect of atmospheric pressure.” 
The number of these observations was small, and 
the conclusions drawn from them cm to the 

port of L’Orieni only : they are tlie following. 
First, That liglit winds have little inffucnce on the 
height of the mean level, whatever may be tlieir di- 
rection. Second, That fresh biaav.es liave still less 
infftience, Thinl, ami lastly, That g.ih s and stnnig 
winds from the N. and N.E. depress tlu* mean 
level about 3| iiiehes, and that similar wind^ from 
the S,W., S., ami S E., elevate it to the same 
amount. 

Since the pulilieation of these latter ()bs<*rvations 
of M. Dauss) , Mr. Luhimek lias been induced to 
examine further into this interesting cause of varia- 
tion in the mean level of the sea, and which had, 
previous to M. Danssy, csciqied atlentioii. lie has 
announced, that Mr. Llennison liaviiig at bis request, 
calculated the heights and tiiru‘s of the tides at 
Liverpool for the year 17H1, and conniared the re- 
sults obtained by him with the barometric heights 
of the same year by Mr. Hutchinson, this conclu- 
sion is arrived at, namely, that for one-tenth of an 
inch depression of the mi’rcurial column, there is a 
corresponding elevation of the mean level of the .sea, 
amounting to one inch. With regard to the epochs 
of the tides, no sensible connexion with the atmo- 
spheric pressure was observed. This is a nnnarka- 
bleand .satisfactory corroboration of the fact observed 
by M. Daussy. it may now be desirable to adopt 
tlie term, ^Standard J.t'rpl of the Sea, (or some si- 
milar one.) when elevatit)ns are referred to the 
sea-level, — mi*aning by the new term, the mean 
level of the sea at a certain constant height of the 
barometer. 


TRANSPARENT PALNTING. 

It is not improbable, that some of the more beau- 
tiful paintings on glass, to be seen in cathedral win- 
dows, may have led to the introduction of transparent 
painting on paper and on canvas ; a mode of exhibit- 
ing some subjects of a more striking character than 
ca*a be effected by any of the usual means. The 
nature of the effects produced, and the means of 
execution, will appear as we proceed. 

In treating any scene as a transparency, the same 
attention to the principles of aiirial and linear per- 
spgctive, as directed under the previous head of 
landscape, will be indispensable, with this peculia- 
rity, that, in general, greater breadth of light and 
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more powerful effect must be studied. Truth is the 
safest guide in this, as in all other departments of 
imitative art ; but truth may be rigidly kept to 
while the strongest oppositions of light, shade, co- 
lor, and effect, which nature presents to the eye, 
may bo selected. 

The same colors as those of landscape paint- 
ing are used for transparencies, and the processes 
are also tlie same ; only it is requisite to be very 
attentive in washing in the tints with the utmost 
possible correctness, both with respect to form and 
to the j)Owcr of color. It becomes the more neces- 
sary to insist upon this, when it is taken into con- 
sideration, that the surface of tlve paper must be 
preserved clear in every part, and that this clear- 
ness is always more or leijs injured by washing out 
or sponging. 

The subject may be finished according as the 
taste and talent at the student may suggest, in order 
to range wdth others in a portfolio, — m all rcsju-cts 
like a painting in water colors. 

In selecting paper, it may be remarked, that, for 
small subjects, the sort called bank-post is the best 
adapted, 'MVom its thin and equal t.^xture. On the 
other hand, for larger subju'ts, we recommend the 
thinnest hard-w^)ve drawing jiaper that can be pro- 
cured, carefully selected tree from unevenness or 
inequality of texture, by holding it up between the 
eye and the light and ('xamining every part of it, 
because much of the effect depends on the goodness 
of the paper. 

When the paper has been selected according to tlie 
size of the proposed subject, it should he laid on a 
drawing-board and fastened theie, w'ith a piece of 
thick paper beneath, in order that the tints may be 
distinctly seen during the process, which must be 
conducted according to the method befuie laid 
down for landscape painting. 

After having completed the suhjpi't so far ns re- 
lates to the fiont, it may be cut off, leaving a riiargiti 
of a quarter of an inch in breadtli, for the purpose 
of glueing it down in the following manner. 

Take a sheet of I3rj‘ tol-board, or, if the subject is 
larger, a thicker material, for the jiurpose of pre- 
Fcrving the surface of the wliole even and fiat. 
From the centre ot this bo.ird ht a jiieee be cut out 
corresponding with the size of tin- jiainting, which 
must be placed on a drawing-boaial, with its face 
dowm wards. Tjft it then be covered tor a tVw’ minutes 
with a damp eloJh, to cause it to expand a little ; 
and in the meanwhile cover, with thick gum or glue, 
the edges of the aperture in the board, to correspond 
with the width ol the margin cut olf w ith the paint- 
ing. The damp cloth may now be removed, and 
the painting may lie turned with its face upwards, 
placing the board upon it accurately, in such a man- 
ner that the margin may julhere securely to the gum 
or glue in every jiart. The whole ina} then be laid 
on a flat surface to dry. 

In thi.s way the Bristol-hoard will form a frame 
of such wiilth as may he adapted to the painting, 
and this frame may be afterwards ornamented ac- 
cording to the taste or fancy of the student. 

It may be oliservcd that the brilliancy of a trans- 
fw»rent painting will be increased by the opacity of 
the border by w hieh it is surrounded, and its width 
should be regulated by the size of the painting. 

As soon as the whole is thoroughly dry, the 
painting must receive such additions at the back as 
may be requisite to bring it up to the full luminous 
eflFect intended. For this purpose, the most conve- 
nient position will be one inclined in a sloping direc- 


tion, similar to an artist’s easel, and immediately in ^ 
front of a steady light. I 

When the painting has been placed in this posi- * 
tion, it will immediately be perceived, that how pow- 
erfully soever it may have been previously tinted or 
touched in the front, a strong light will cause it to 
appear comparatively feeble. But as the original 
intention of the student will still be impressed on 
his mind, this weakne.s8 in the effect, which only be- 
comes apparent by transmitted light, will suggest 
the addition of tints to produce the intended power. 
Where more is required, it must be cautiously ap- 
plied at the back of the painting, taking all possible 
care to preserve the colors clear, and not to injure 
nor ruffles the texture of the paper, repeating the 
tints till the due power be obtained. 

When considerable power is required, such co- 
lors of Indian red, Cologne earth, or vermilion, 
must be selected, as have a semi-opaque body ; but 
care mu.st taken not to lay them on so thickly 
as to produce blackness. When richness is re- 
quired, lake, Prussian blue, and gamboge, which 
are perfectly transparent, are well adapted to com- 
municate not only riehness but delicacy and power 
to finish. 

When, by carefully employing the means just 
pointed out, all possible harmony and effect have 
been imparted to the painting, it may be rendered 
partially or wholly luminous, by judiciously apply- 
ing mastic spirit varnish. With a camel-hair pen- 
cil moderately charged with this varni.sh, let such 
parts as are in the highest lights be carefully touched 
as well us the major part of the sky, and the prin- 
cipal objects of the piece together with whatever 
part may require it in accordance with the charac- 
ter of the scene. 

If the whole of the subject be covered, it will be 
requisite to sjiread the varnish with aflat camel-hair 
brush, passing it quickly from side to side, and from 
top to bottom, so that the varnish may be equally 
S[)read with all {lossible expedition. The picture 
must then he left to dry. 

After the varnish has become dry, by mixing a 
little oxgall in the water used for the colors, addi- 
tional beauty of tint, us well as harmony, may be 
imparted to such parts as appear crude or harsh, 
and considerable tenderness or spirit may be pro- 
duced by paying attention to the rules laid down in 
a preceding page with respect to contrast and har- 
mony. 

In the instructions already given for landscape 
painting, it is presumed that enough has been said 
with respect to the mechanism and manipulations of 
tlie art to enable the student who has practised with 
perseverance, to have acquired a mastery of the 
pencil and a knowledge of colors, as well as the 
] lower of judging with some degree of accuracy, of 
the means jiroper to be adopted for producing any 
effect desired. Then, for the purposes of study, let 
the following subjects be selected : — 

1. A scene composed of the trunk of a fallen tree, 
with broad -leaved wild plants around it in the fore- 
ground ; a heath in the mid-distance ; and a range 
of hills for the remote distance : the whole treated, 
as a transparency, though the composition be ex* 
tremely simple, offers great scope for the particular 
effect of sunset opposed by breadth of shade. A 
strong effect is at once imparted by the deep tones 
of the landscape, and the gradual diminution of grey 
towards the horizon, while the streaky cloud.s of’ 
evening put in as they appear in nature, and th%. 
bright tones along the horizon touched with varnish^ t 
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give a rich variety of harmony and contrast, the 
more pleasing from the associations with the beau- 
ties of evening which it awakens. 

2. A water-fall or cataract is another subject well 
adapted for representation in a transparency ; the 
great breadth of light being on the smoother water 
of the cascade, and on the foam caused by its rush- 
ing amidst broken rocks, surrounded by gloomy pre- 
cipices, overhung by weather-beaten branches of 
trees, and the pendant foliage of rock shrubs. The 
variety of tints in the foliage, caused by the fading 
of the leaves in autumn, ought to be studied with 
care, in order to give a rich diversity of color to 
their several portions. 

The higher lights on the agitated water preserved 
during the process of coloring, will show more bril- 
liantly under the operation of varnishing than the 
greater mass of water ; but the sparkling touches re- 
quired, where the rocks oppose the rushing of the 
torrents, may be done over with varnish on the other 
side of the painting in order to produce a vivid 
effect. It will be necessary, with respect to these 
touches, to attend to their characteristic forms — 
such as here and there dottings, in other parts irre- 
gular splashings and ripplings of the water, gradu- 
ally dimihishing as the parts recede from the prin- 
cipal mass of light. 

As soon as the whole shall have become dry, it 
may be requisite to introduce tints of greenish grey 
where the tones require to be heightened, or where 
such parts appear too bright require to be subdued, 
as well as to correct such forms as may seem to 
need alteration. 

(To be continued.) 


JAPANNING. 

(Resumed from page 228, and concluded.) 

Of Painting Japan TVorh . — Japan work should 
be ptiinted with colors in varnish ; and, in that case, 
all pigments or solid colors whatever may be used, 
and the peculiar disadvantages which attend several 
kinds, with respect to oil or w'ater, cease with re- 
gard to this sort of vehicle, for they are secured by 
it, when properly managed, from the least hazard 
of changing or flying. The preparation of colors 
for this use consists, therefore, in bringing them to 
a due state of fineness, by grinding on a stone in 
oil of turpentine. Tlie best varnish for binding 
and preserving the colors, is shell-lac ; this, when 
judiciously managed, give such a firmness and hard- 
ness to the work, that, if it be afterwards further 
secured with a moderately thick coat of seed-lac 
varnish, it will be almost as hard and durable as 
glass. The method of painting in varnish is, how- 
ever, more tedious than in oil or water. It is there- 
fore now very usual in the japan work, for the sake 
of dispatch, and in some cases for the freer use of 
the pencil, to lay on the colors with oil well diluted 
with spirits of turpentine. This oil or japan gold 
size, as it is called, may be made in the following 
manner ; — Take one pound of linseed oil, and four 
ounces of gum animi ; set the oil to boil in a pro- 
per vessel, and then add the gum animi gradually 
in powder, stirring it w^ell, until the whole be com- 
mixed with the oil. Let the mixture continue to 
boil till it appears of a thick consistence, and then 
strain the whole through a coarse cloth, and keep 
it for use. The colors are also sometimes laid on 


in gum water, but the work done in this, manner is 
not near so durable as that done in varnish or oil. 
However, those who practise japanning for their 
amusement only, and consequently may not find it 
worth their while to encumber themselves with the 
preparations necessary for the other methods, may 
paint with water colors. If the colors are tempered 
with strong isinglass size and honey, instead of gum 
water, the work will not be much inferior to that 
done by the other method. Water colors are some- 
times laid on grounds of gold, in the manner of 
other paintings, and look best without any varnish 
over them ; and they are sometimes so managed as 
to have the effect of embossed work. The colors 
in this way of painting are prepared by means of 
isinglass size corrected with honey or sugar candy. 
The body wdth which the embossed work is raised, 
is best formed of strong gum water, thickened to a 
proper consistence w’ith bole armenian and whiting 
in equal parts ; which, being laid on in the proper 
figures, and repaired when dry, may be then painted 
w'ith the intended colors temj>ered in the isinglass 
size, or in the general manner with shell-J^c varnish. 

Of ’['’aruis/ting .Japan fTorh. — The last and 
finishing process in japanning consists in the laying 
on and polishing the outta* coats of varnish, which 
are equally necersary whether the plain japan ground 
be painted or not. This is generally best doue with 
common secd-lac varnish, except on those occasions 
where other methods have been shown to be more 
expedient ; and the same reasons which decide as to 
the ])ropriety of using the different varnishes as 
regards the colors of the ground, hold equally with 
those of the painting ; for where brightness is a 
material ])oint, and a tinge of yellow would injure 
it, seed-lae must give way to the whiter resins ; but 
where hardness and tenaeity are essential, it must be 
adhered to ; and where both are necessary, a mixed 
varnish must be adopted. This mixed varnish 
should be made of the picked seed-lae, as directed 
in the ea.se of wliite japan grounds. The eommon 
seed-lac varnish may be made thus : — Take three 
ounces of sced-lac, and w'ash it well in several 
waters ; then dry it and ])owder it coarsely, put it, 
with a pint of rectified .spirit of wine, into a bottle, 
so that it he not more than two-thirds full ; .shake 
the mixture well together, and place the bottle in a 
gentle heat till the seed appear to he dissolved, the 
shaking being in the meantime re/ieuted as often as 
may be convenient ; and then pour ofl all the clear, 
and strain the remainder through a coarse cloth. 
The varnish thus prepared mu.st he kept for use in a 
bottle well stopped. The whiter seed-lae varni.shes 
are used in the same manner as the common, except 
with regard to the subntanee used in polishing; 
which, where a pure wdiite, or great clearness of 
other colors is in question, should be itself white ; 
while the browner sorts of ])oli8hing dust, as being 
cheaper, and doing their business with greater dis- 
patch, may he used in other ea.ses. The pieces of 
work to be vaniished should be jilaced near the fire, 
or in a warm room, and made perfectly dry, and 
then the varnish may be laid on with a flat carnel- 
hair brush made for the purpose : this mu.st be 
done very rapidly, but with great care ; the same 
place should not be passed twice over, in laying on 
one coat, if it can possibly be avoided : the best 
way of proceeding is to begin in the middle, jiass it 
to the other end, taking care that, before each 
stroke, the brush be well supplied vvith varnish. 
When one coat is dry another must be laid over it 
in like manner, and this must be continued at least 
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five or six times. If, on trial, there be not a suffi- 
cient thickness of varnish to bear the polish, with- 
out laying bare the painting or ground color under- 
neath, more must be laid on. When a sufficient 
number of coats is thus laid on, the work is fit to 
be polished ; which must be done, in common cases, 
by rubbing it with a piece of cloth, or felt, dipped 
iu tripoli, or pumice stone, finely powdered. But 
towards the end of the rubbing a little oil of any 
kind should be used with the powder ; and when 
the work aj)peai s sufficiently bright and glossy, it 
should be well rubbed with the oil alone, to clean 
it from the powder, and give it a still greater lustre. 
In the case of white grounds, instead of the tripoli, 
fine putty or whiting should he used, but they 
should be washed over to prevent the danger of 
damaging the work from any sand, or other gritty 
matter, that may happen to be mixed with them. It 
greatly improves all kinds of japan work to harden 
the varnish by means of heat, which, in every 
degree that it can be applied, short of what would 
burn or calcine the matter, tends to give it a more 
firm and ^trong texture. Where metals fiirm the 
body, therefore, a very hot stove may be used, and 
the work may be continued in it a considerable time, 
especially if the heat be gradually increased ; but 
where wood, or papiernianlu'e is iu question, heat 
must be sparingly used. 


AUTOGRAPHY. 

Autographic Ink, or that wliicli is suitable for 
transferring on to stone the writings or drawings 
which have been executed on paper prepared for 
that purpose, should possess the following proper- 
ties. The ink ought to be mellow, and somewhat 
thicker than that used immediately on stone ; so 
that when it is dry on the. paje-r, it may still be 
sufficiently viscous to cause adherence to the stone 
by simple pressure. The following is the composi- 
tion. Dry soap, and white wax free from tallow, 
each 100 drachms, mutton suet, .HO drachms, shell-ac 
and mastic, each 50 drachms, lamp black, 30 to 35 
drachms ; these materials are to be melted in the 
same way as for lithographic ink. 

Autographic Paper , — The operation by which a 
writing or drawing is transferred from paper to 
stone, not only affords the means of abridging 
labour, but also of producing the writings or draw- 
ings in the same directions in which they have been 
traced ; whereas, when they are executed immedi- 
ately on stone, they must be performed in a direc- 
tion opposite to that which they are eventually to 
have. Thus it is necessary to draw those objects 
on the left, which, in the impression, are to be on 
right hand. To acquire the art of reversing sub- 
jects when writing or drawing, is both difficult and 
tedious ; while, by the aid of transparent, and of 
autographic paper, impressions may be readily ob- 
tained in the same direction as that in which the 
writing the drawing has been made. In order 
to make a transfer on to stone of a writing, a draw- 
ing in lithographic ink, or in crayons, or an im- 
pression from a copper plate, it is necessary, 1st, 
that the drawing or transcript should be on a thin 
and flexible substance, such as common paper ; 2nd, 
that it should be capable of being easily detached 
from this substance, and transferred entirely on to 
the stone, by means of pressure. But as the ink 
with which a drawing is traced penetrates the naner 


to a certain depth, and adheres to it with consider- 
able tenacity, it would be difficult to detach them 
perfectly from each other, if between the paper and 
the drawing, some substance was not interposed, 
which, by the portion of water which it is capable 
of imbibing, should so far lessen their adhesion to 
each other, that they may be completely separated 
in every point. It is to effect this that the paper 
is prepared, by covering it with a size, which may 
be written on with facility, and on which the finest 
lines may be traced without blotting the paper. 
Various means may be found of communicating this 
property to paper. The following preparation has 
always been found to sur*ceed, and which, when the 
operation is performed with the necessary precau- 
tions, admits of the finest and most delicate lines 
being perfectly transferred, without leaving the 
faintest trace on the paper. For this ptirpose, it is 
necessary to take a strong, unsized paper, and to 
spread over it a size prepared of the following mate- 
rials : starch, 120, gum arabic, 40, and alum, 
21 drachms. A moderately thick paste is made 
with the starch, by means of heat; into this paste 
is thrown the gum arabic and the alum, which have 
been ]ireviously dissolved in water, and i^ separate 
vessels. The whole is mixed well together, and it is 
applied w’arm to tlie sheets of paper, by means of a 
brush, or a large fiat hair pencil. The paper may 
be colored by adding to the size a decoction of 
French berries, in the proportion of ten drachms. 
After having dried this autographic paper, it is put 
into a press, to flatten the sheets, and they are made 
smooth by placing them, two at a time, on a stone, 
and passing them under a seraperof the lithographic 
press. If, on trying this paper, it is found to have 
a tendency to blot, this inconvenience may be reme- 
died by rubbing it with finely -powdered sandarac. 
Annexed is another recipe, which will he found 
equally useful, and wdiich has the advantsige of being 
applicable to thin pajier, which has Wen sized. It 
recpiires only tlwit the paper be of a linn texture ; 
namely, gum tragacanth, 4 drachms ; glue, 4 ; 
Spanish white, S ; and starch, 4 drachms. 

Tile tragacanth is put into a large quantity of 
water to dissolve, thirty-six hours before it is mixed 
with the other materials ; the glue is to be melted 
over the fire in the usual manner. A paste is made 
with the starch; and after having, whilst warm, 
mixed these several ingredients, the Spanish white 
is to be added to them, and a layer of the sizing is 
to be spread over the paper, as already described, 
taking care to agitate the mixture with the brush to 
the bottom of the vessel, that the Spanish white 
may be equally distributed throughout the liquid. 
We will hereafter point out the manner in which it 
is necessary to proceed, in order to transfer writings 
and drawings. There are two autographic processes 
which facilitate and abridge this kind of work when 
it is desired to copy a fac-simile, or a drawing in 
lines. The first of these methods is to trace, with 
autographic ink, any subject whatever, on a trans- 
parent paper, which is free from grease and from 
resin, like that which, in commerce, is known by 
the name of papier vegetal, and to transfer it to 
stone ; this paper to be covered with a transparent 
size : this operation is difficult to execute, and 
requires much address, in consequence of the great 
tendency which this paper has to cockle xir wrinkle 
when it is wetted. Great facilities will be found 
from using tissue paper, impregnated with a fine 
white varnish, and afterwards sized over. In the 
second process, transparent leaves, formed of gelatin, 
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cr fish glue, are employed, and the design is traced 
on them with the dry point, so as to make an inci- 
sion ; these traces are to be filled up with autogra- 
phic ink, and then transferred. 

Aniugraphic Processes . — To transfer a drawing 
or writing to stonej it is made with ink on paper, 
both prepared in the way we have described. A 
crayon drawing may, on an emergency, be executed 
autographically ; but this mode of procedure is too 
imperfect to admit of procuring, by its means, neat 
and perfect proofs ; besides, it is as expeditious to 
draw immediately on the stone. 

In order to write, or to draw on autograjdiic paper, 
a little of the ink of w'hich we have given the com- 
position is diluted with w^ater, taking care to use 
only rain-water, or such as will readily dissolve soap. 
The solution is facilitated by slightly warming the 
water in the cup ; and the ink is dissidvcd by 
rubbing the end of a stick of it in the manner 
practised with Indian ink. There should he no 
more dissolved at a time than will be used in a day, 
♦or it does not re-dissolve so well, neither is the ink 
so good, particularly for delicate designs, after it has 
been left to dry for several days. I'his ink should 
have the consistence of rather thick cream, so that 
it may form very black lines upon the paper ; if 
these lines arc brown, good impressions will not be 
obtained. A sheet of white paper is placed under 
the hand while writing, in order that it .nay not 
grease the autographic paper. 

(To be continued.) 


LIFTING OF THE KREMLIN BELL. 

Ix the month of July, 1830, a successful attempt 
was made to raise the enormous bell whnh had 
been long buried in the earth, in the Kremlin, at 
Moscow. It was cast, in 1 733, at the command of the 
Empress Anct, by a Russian foundei, INlicIiael Mo- 
lorine. It is, according to Clarke, 21 ft. 4.1 in. 
high; at two feet from the bottom it.s ciicumference 
measures 67 It. 4 in. ; its diameter at th.U height is 
consequently about 21 ft. 0 in. Its tliickness, at 
the jiart intended to be struck by the hammer, 23 
in. The Russians estimate the weight at 12,000 
poods, which is nearly 200 Englisli tons. The re- 
puted elegance of its form, the style of its bas- 
reliefs, and the richness of its metal, comjiosed of 
gold, silver, and copper, contributed to make it 
remarkable as a specimen of the advaiu'cd state of 
the art of casting in Russia, at the epoch of its exe- 
cution. 

M. Montferrand, a gentleman greatly distin- 
guished in Petersburgh by the numerous work.s he 
has executed, was intrusted with the direction of the 
operations. As the bell was lying in a cavity in 
the ground, and more than thirty feet below the 
surface, a large excavation was made to clear it. 
Over this was constructed a strong and lofty scaf- 
fold for the attachment of the blocks, and for the 
temporary suspension of the bell at a proper height. 
At half- past five in the morning of the 5th of July, 
the authorities of Moscow and a large number of 
spectators being assembled on the spot, prayers 
were ofiered up for the success of the attempt, and 
the operations commenced on a signal given by M. 
Montferrand. Six hundred soldiers instantaneously 
set-to at a large number of capstans. The enor- 
mous weight was mastered, and the bell was soon 


seen to rise slowly in the pit. Forty-two minutes 
elapsed during its elevation to its necessary height. 
No accident occurred. The first operation being 
finished, the next was to build a platform beneath 
the suspended bell. This was completed in eight 
hours, and the bell lowered upon it. On the fol- 
lowing day it was placed on a sledge, and drawn, 
by means of an inclined plane, up to the pedestal 
intended to support it, and there finally left on the 
26th of the same month. 

This colossal work of art is, after all, but a mere 
curiosity. Its use as a bell is impossible, from a 
fracture, about seven feet high and two feet wide, 
in the low'er part, where, as has been stated, it is 
23 in. thick. The cause of this gigantic injury rests 
entirely upon conjecture. 


SCOURING, OR RENOVATING ARTICLES 
OF DRESS. 

This art has bi cn much more studied by Frenchmen, 
who wear the same coats for two or tLree years, 
than by Englishmen, w'ho generally cast them off 
after so many months. The workmen who remove 
greasy stains from dress arc feintitners.degraisseurSf 
because they arc often obliged to combine dyeing 
with scouring operations. The art of cRansing 
elotbes being founded U)K)n the knowledge of sol- 
vents, the ]>iacliti()!UT of it ahould be, as we shall 
presently illustiatc by e.xaiiiple, acquainted with the 
laws of chemical affinitv. 

Among th(‘ spots which alter the color fixed upon 
the stufJs, some arc caused by a substance which 
may be described a.s smiplc, in common language ; 
and otbcr.s by a substance which results from the 
combination of two or more bodies, that may act 
separately or together upon the sliifl’, and which 
may therefore be called cowponnd. 

tSimpIe Stains . — Oils and fats arc the substances 
which form the greater part of simple stains. They 
give a deep shade to the ground of the <‘loth ; they 
continue to spread for several days ; they attract 
the dii.st, and retain it so strongly, that it is not 
removable by the brush ; and they eventually render 
the stain lighter eolonul upon u dark ground, and 
of a disagreealdc grey tint upon a pale or light 
ground. 

The general principle of cleansing all spots, con- 
sists in applying fo them a substance which shall 
have a stronger affinity for the inutfer eoniposing 
them, than this has for the cloth, and which shall 
render them soluble in some liquid menstruum, such 
as water, spirits, naphtha, oil of turpentine, &c. 

Alkali.s would seems to be proper in this point of 
view, as they are the most powerful solvents of 
grease; but they act too strongly upon silk and 
wool, as well as change too powerfully the colors of 
dyed stuffs, to be safely applicable in removing 
stains. The best sub.stmiees for this purpose are — 
1. Soap. 2. Ghalk, fu'ler's earth, soap-stone or 
steatite (called in this country French chalk.) These 
should be merely diffused through a little water into 
a thin paste, spread upon the stain, and allowed to 
dry. The spot requires now to be merely brushed. 
3. Ox -gall and yolk of egg have the property of 
dissolving fatty bodies without affecting perceptibly 
the texture or colors of cloth, and may therefore be 
employed with advantage. The ox -gal I should be 
purified, to prevent its greenish tint from degrading 
the brilliancy of dyed stuffs, or the purity of whites. 
Thus prepared it is the must ])reciou8 of all sub- 
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stances known for removing these kinds of stains. 
4. The volatile oil of turpentine will take out only 
recent stains ; for which purpose it ought to be pre- 
viously purified by distillation over quicklime. Wax^ 
rosin, turpentine, i)itch, and all resinous bodies in 
general, form stains of greater or less adhesion, 
which may be dissolved out by pure alcohol. The 
juices of fruits, and the colored juices of all vege- 
tables in general, deposit upon clothes marks in 
their peculiar hues. Stains of wine, mulberries, 
black currants, morellos, liquors, and weld, yield 
only to soaping with the hand, followed by fumi- 
gation with sulphurous acid : but the latter process 
is inadmissible with certain colored stuffs. Iron 
mould or rust stains may be taken out almost in- 
stantaneously with a strong solution of oxalic acid. 
If the stain is recent, cream of tartar will remove it. 

Compound Spots. — That mixture of rust of iron 
and grease called carnlouis by the French, is an 
example of this kind, and requires two distinct 
operations ; first, the removal of the grease, and 
then of the rust, by the means above indicated. 

Mud, especially that of cities, is a compound of 
vegetable remains, and of ferruginous matter in a 
state of black oxide. Washing with pure water, 
followed, if necessary, with soaping, will take away 
the vegetable juices ; and then the iron may be re- 
movedL. with cream of tartar, which itself must, 
however, be well washed out. Ink stains, when 
recent, may be taken out by washing, first with pure 
water, next with soapy water, and lastly witli lemon 
juice ; but if old, they must be treated with oxalic 
acid. Stains occasioned by smoke, or by sauces 
browned in a frying-pan, may be supposed to con- 
sist of a mixture of pitch, black oxide of iron, em- 
pyreumatic oil, and some saline matters dissolved 
in pyrolignous acid. In this case several reagents 
must be employed to remove the stains. Water 
and soap dissolve perfectly w'ell the vegetable mat- 
ters, the salts, the pyrolignous acid, and even the 
cmpyreuinatic oils in a great measure ; the essence 
of turpentine will remove the rest of the oils and 
all the pitchy matter ; then oxalic acid may be used 
to discharge the iron. Coffee stains require a wash- 
ing with water, with a careful soaping, at the tem- 
perature of 120° F., followed by sulphuration. The 
two latter processes may be repeated twice or thrice. 
Chocolate stains may be removed by the same 
means, and more easily. 

As to tho.se stains which change the color of the 
stuff, they must be corrected by appropriate chemical 
reagents or dyes. When the black or brown cloth 
is reddened by an acid, the stain is best counteracted 
by the application of water of ammonia. If delicate 
colors are injured by soapy or alkaline matters, the 
stains must be treated with colorless vinegar of 
moderate force. An earthy compound for re- 
moving grease spots is made as follows : — Take 
fuller’s earth, free it from all gritty matter by 
elutriution with water ; mix with half a pound of 
the earth so prepared, half a pound of soda, as 
much soap, and eight yolks of eggs well beaten up 
with half a pound of purified ox-gall. The whole 
must be carefully triturated upon a porphyry slab ; 
the soda with the soap in the same manner as 
colors are ground, mixing in gradually the eggs and 
the ox-gall previously beat together. Incorporate 
next the soft earth by slow degrees, till a uniform 
thick paste be formed, which should be made into 
balls or cakes of a convenient size, and laid out to 
dry. A little of this detergent being scraped off* 
with a knife, made into a naste with water, and 


applied to the stain, will remove it. Purified ox- 
gall is to be diffused through its own bulk of water, 
applied to the spots, rubbed well into them with 
the hands till they disappear, after which the stuff 
is to be washed with soft water. It is the best 
substance for removing stains on woollen clothes. 

The redistilled oil of turpentine may also be 
rubbed upon the dry clothes with a sponge or a 
tuft of cotton, till the spot disappear ; but it must 
be immediately afterwards covered with some plastic 
clay reduced to powder. Without this precaution, 
a cloud would be formed round the stain, as large 
as the part moistened with the turpentine. 

Oxalic acid may be applied in powder upon the 
spot previously moistened with water, well rubbed 
on, and then washed off with pure water. 

Sulphurous acid is best generated at the moment 
of using it. Tf the clothes be much stained, they 
should be suspended in an ordinary fumigating 
chamber. For trifling stains, the sulphur may be 
burned under the wide end of a small card or jiaper 
funnel, whose upper orifice is aj>j)licd near the 
cloth. 

Manipulations of the Scourer. — These consist, 
first, in washing the clothes in clean soft water, or 
in .soap-water. The cloth mu.st next be stretched 
on a sloping board, and rubbed with the appropriate 
reagent as above described, either by a sjjonge or a 
small hard brush. The ap])lication of a red-hot 
iron a little way above a moistened sj)ot often 
volatilizes the grea.sy matter out of it. Stains of 
pitch, varnish, or oil paint, which have become dry, 
must first be softened with a little fiesh butter or 
lard, and then treated with the powder of the 
scouring ball. When the gloss has been taken 
from silk, it may be restored by applying the filtered 
mucilage of gum tragacanth ; stretcliing it upon a 
frame to dry. Ribbons are glossed with isinglass. 
Lemon juice is used to brighten scarlet .spots after 
they have been cleaned. 


MISCELLANIES. 

Yeast. — Take a quarter of an ounce of hops, boil 
them for 20 minutes in two quarts of water, let it 
stand till it is about the warmth of new milk, stir in 
it a pint of flour, then stir in it a pint of barm, or 
brewer’s yeast, the same way as it is put in the 
dough for making bread. Let it stand to ferment, 
then bottle it in stone bottles, and tie the corks down 
with a string. It should be put to heave in the 
flour a night before you bake, and in cool weather 
keep it warm, the same way as any other leaven. 
The above is a valuable recipe, being an excellent 
substitute for brewer’s yeast, The latter article is 
becoming scarce, owing to the spread of temperance 
habits amongst the people. — Glasgow Herald. 

India Rubber. — This most remarkable article, 
which only a few years ago was sent to this country 
as ballast, now sells in a fine state as high as 10s. 
to 14s. per pound when spun into thread. One 
firm spins as much India rubber thread every week 
as would reach from London to Canton, the country 
it is imported from. There are twelve patents for 
this article, and these patents have cost more to de- 
fend in law than the amount paid for India rubber 
since the article has been known to us of any value. 
Experiments are now making in England and in 
France to apply the articl to cure consumption. 
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PYROTECHNY, OR THE ART OF MAKING 
FIRE-WORKS. 

This art, it is said, has been practised among the 
Chinese for many ages — with Europeans it is of 
comparatively modern date. The Italians and 
French are celebrated for the taste and splendour 
of their pyrotechnic exhibitions, and the occasional 
displays we witness here, show that when any cir- 
cumstance calls the art into exercise, we can form 
most magnihcent combinations of devices, rockets, 
and sundry other not less pleasing spectacles. 

The three prime materials of this art are, nitre, 
sulphur, and charcoal, along with filings of iron, 
steel, copper, zinc, and resin, camphor, lycopo- 
dium, &c. Gunpowder is used either in grain, half 
crushed, or finely ground, for different purposes. 
The longer the iron filings, the brighter red and 
white sparks they give ; those being preferred which 
are made with a very coarse file, and quite free fi oin 
rust. Steel filings and cast-iron botings contain 
carbon, and afford a more brilliant fire, with wavy 
radiations. Copper filings give a greenish tint to 
flame ; t^se of zinc, a fine blue color ; the snl- 
phuret of antimony gives a less greenish blue than 
zinc, but with much smoke ; amber a fiords a yellow 
fire, as well as colophony, and common salt *, but 
the last must be very dry. Lump black produces a 
very .ed color with gunpowder, and a pink with 
nitre in excess. It serves for making golden 
showers. The yellow sand or glistening mica, com- 
municates to fire-works golden radiations. Verdi- 
gris imparts a pale green ; sulphate of copper and 
sal-ammoniac, a palm tree green. Camphor yields 
a very white flame and aromatic fumes, which mask 
the bad smell of other substances. Benzoin and 
storax are used also ou account of their agreeable 
odour. Lycopodium burns with a rose color and a 
magnificent flame ; but it is principally employed 
in theatres to represent lightning, or to charge the 
torch of a fury. 

Of all fire-woiks, rockets are among the most 
noble and effective. The ingredients for these, the 
apparatus employed, and the detail of the manufac- 
ture of them may be considered the foundation of 
all artificial fire-works, and to make them well iu- 
Tolves the same principles, and requires the same 
caution, as in making all others. At the present 
time, then, we will direct our attention to rockets 
in particular. 

Size q/’jRocjfretz. — The size of rockets is indicated 
by ounces or pounds, thus we say, an eight ounce 
rocket, a pound rocket, and so on ; by this expres- 
aion it is not meant that the rockets weigh so much 
as their name indicates, but that the bore or cavity 
of them will just suffer a leaden bullet of that 
weight to pass down them. * For example, a pound 
rocket will admit a leaden bullet that weighs a pound. 
Rockets may be made of any size from one ounce up 
to fifty or more pounds. Those for amusement are 
usually one pound or under — the larger kinds are 
employed for military purposes only. 

Formmg the Cozes or Cartridges, — These may be 
made of any kind of stiff thick paper, either cart- 
ridge paper, or what is equally as good and much 
cheaper, namely, common bag-cap paper. To roll 
up the cases, you must have a smooth round ruler 
or as it is called a former, exactly the size of the 
cavity of the rocket and 10 or 12 times as long. 
Then lay a sheet of the paper upon a table or board 
and paste 4 or 5 inches along the end of it, leaving 
the rest of the sheet of paper without paste, then 
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roll it smoothly over the former, dry end first; uutO' 
the whole is rolled up, when, of course, the paste 
will stick and a thin case be formed ; keep rolling it 
along the table with the hands, in the same way as 
a rolling pin is used, for 2 or 3 minutes until the 
various folds of the paper set close and tight to each 
other, then put on another sheet in the same way 
and so on until the case is thick enough, and this 
is known by the measurement across it. If the 
former without the case measure 5 parts ; when the 
case is upon it, they must measure together 8 parts. 
That is, the paper must be rolled on until it forms 
a case, the thickness of the sides of which are a 
trifle more than one-third of the thickness of the 
former. The length of the rocket case, and conse- 
quently, the width that the sheets of brown papei 
are to be cut before pasting varies with the size o. 
the rocket — in small rockets the length of the case 
may be G times, the diameter in larger rockets 4 or 
5 tunes is sufficient. 

When the case has been made so far, it is to be 
choked wliile yet damp, that is, to be contracted in 
diameter near one end, and for this purpose, a little 
simple contiivance is requisite, called a choking 
cot'd, and also the former is made with a hole 
drilled at one end, and a second joint made to fit 
on by means of a wire projecting at one end of it, 
and which fits into the hole of tkic former. (Fig. 4.) To 
choke the case, draw the former partly out, until 
you can see about an inch of the inner ca\ity of th 
case, then put on the second joint, (the wire of i 
going into the hole of the former,) and pass this ol 
until its end is about half an inch within the case, 
and con.spquently leaving a space of about half an 
inch between the 2 joints occupied by the wire 
alone. — Then going to an apparatus similar to that 
figured in No. 5, turn the cord once round the 
case where the cavity is, put the foot upon the 
treadle, which tightens the cord, and squeezes the 
paper case at the point required, and that it may 
squeeze it equally and neatly on all sides, the case 
should be held in the hands and moved up and 
down upon the cord, until the operater sees that it 
is sufficiently and properly compressed. Let it be 
obseri ed, that although the choking apparatus used 
by the firc-woik maker is represented and above al- 
luded to, yet to the amateur it is by no means ne- 
cessary. Wliat will do quite as well, is a thin cord 
fastened at one end to a staple in the wall, and by 
the other, tied round the waist of the operator ; a* 
he may lean back, of course the cord would b 
tightened, and the desired purpose accomplishei 
When the case is sufficiently compressed it is to b 
tied with 2 or 3 turns of strong string. The case i 
now complete, except that the part of it where it i 
choked, is perhaps rather rough and uneven inside 
this must be compressed down, for much of the 
effect of the rocket will depend upon the perfect 
regularity of this part, as it is through the hole lefi 
by the wire in the middle of the choke that the firt 
is afterwards to issue. To compress this part pro- 
perly a mould is necessary — this important apparatui 
may be described as follows : — 

The Rocket Mould. — Is represented in Fig. 1. I 
consists of a solid foot of wood, upon the centre 6> 
this stands a short cylinder about half an inch higl 
and exactly of the size of the mould, to be place 
over it, as afterwards described ; this short cylinde 
has a shoulder above and terminates in a round top ' 
Out of the middle of the top is a tapering thic^ 
brass wire, projecting some inches upwards as i 
seen in Fig. 2. The whole is so arranged, ths 
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when one of the newly-made cases is put upon the 
wire and forced down, the wire fills up the choke 
hole, the round top fits into the small part of the 
case below the choke, the shoulder of the cylinder 
bears the extreme end of the case, and the short 
cylinder agrees in size with the outside of the case. 
There fits over this (case and all) a strong wooden 
or metal tube ; so that it is seen that there is no 
cavity anywhere, except the inside of the rocket 
case, and even in this, a thick wire runs up to nearly 
the top of that part of the case where the composi- 
tion is rammed, or nearly ^ of the whole case from 
the choke upwards. The wire above mentioned is 
called the piercer. All rockets must be placed in the 
mould to be filled, as well as to smooth and consolidate 
the part choked. With the mould are used rammers, 
(Fig.3,) formed of hard wood of the shape of a popgun 
stick, the size of them rather less than the diameter 
or the cavity, and having a bole bored up their cen- 
tre, in order to admit the ])iercer. It is evident 
that there must be a complete mould, piercer, and 
one or more rammers for every sized rocket. 

But to proceed with the manufacture : When the 
case has been tied with string, put it in the mould 
and the rammer down into it, and give this, the 
latter, a blow or two with a mallet, which driving it 
down while yet damp with the paste, will render the 
whole compact and smooth, and the case being 
taken out may be placed in an oven, or near the 
fire to dry. If it be desired to ornament it in any 
way or cover it with white paper, it is evident that 
this must be done before choking. 

Charging the Rocket. — The next process after 
drying the cases is to charge them with the requisite 
composition. This is done very easily. Put the 
cases in the mould with the piercer in it and put 
enough composition to fill about 1 inch of the case, 
then taking the rammer ram it down with 3 or 4 
strong blows with a wooden mallet. Then put in 
the same quantity of composition again and ram 
that down in the same manner, and so on till the case 
is filled to the top of the piercer and one diameter 
above it. Then separate some of the central folds 
of the paper which it has been observed is not parted, 
and turn them down upon the composition, ram- 
ming them down hard upon it, or what will do as 
well, put in a piece of ))aper as wadding. When 
this is rammed down, and firm, bore with a brave 
brad-awl 3 or 4 holes through it, these holes serve 
to make the requisite communication between the 2 
parts of the rocket. (It ought always to be borne 
in mind, that iron tools must never be used in mak- 
ing fire-w orks of any kind, as they are liable to throw 
out sparks when striking against a hard stoney sub- 
stance ; besides which, the sulphur used would soon 
combine with the iron and render it brittle. Brass 
may be used, but still better copper tools.) The 
rocket is now rammed, and may be taken out of the 
mould, set aside, and another rammed in like 
manner. 

Loading Rockets. — ^The cavity left at the top of 
the rocket is now to be filled. If the rocket be 
small, a charge of half an ounce of gunpowder is 
put in it, aud the end fastened up, or in larger 
rockets, stars or fiery rains are placed in the cavity, 
with a little loose gunpowder sprinkled over 
them, and the end fastened down either by turning 
down some more of the paper of the case or in any 
other convenient manner: there should now be 
placed upon the top of the whole a conical cap, 
which by cleaving the air, assists the rocket in rising 
into it. 


Priming lockets. — ^The rocket is now supposed 
to be closed at one end. It only requires to be 
primed at the other, and that it will be ooserved is 
the end which was choked, and which is still open, 
and has a hole passing up it which the piercer 
occupied. To prime it, fill up the hole with loose 
gunpowder and paste a piece of touch paper over it. 

Rocket Sticks. — Next fasten the stick to the 
rocket by 2 strings as is seen in any of the Figures. 
The sticks being previously prepared of proper 
length and size, as follows. The smaller ones are 
easily and best made of those laths, called by brick- 
layer's double laths, and the larger ones pantile 
lathes, but any slip of dry deal wdll answer the pur- 
pose. 

2ft>. rockets require sticks 9 feet 4 inches long, 
1 inch square at top, and rather more than half an 
inch square at bottom. 

lib. rocket sticks are 8 feet 2 inches long, f inch 
square at top and | at bottom. 

8 oz. rocket sticks, G feet 2 inches long, | inch 
square at top and f at bottom. 

4 oz. rocket sticks, 5 feet 3 inches long, J by 
\ inch at top and ] inch square at bottom % 

2 oz. rocket sticks are 5 feet 1 inch long, S-tenths 
by i inch at top, 2>teiiths of an inch at bottom. 

1 oz. rocket sticks, 3 feet 0 inches long, and so 
on for others of \ arious sizes. The weight and the 
length of the stick must be such, as that wh<M tied 
on the rocket shall ))alancc on the finger, at a point 
about an inch from the point choked. 

Rockets with small heads, and snoh as are not 
charged with a report, and also small signal rockets 
do not require sticks so heavy as the above ; so also 
petard rockets and others with large heavy heads 
require them still longer. The beauty, steadiness, 
and lofty flight of a rocket depends much ujmn the 
right adjustment of the stick. If this be too heavy, 
the rocket will move slowly, and not ascend to a 
Fufliicient height, if too light its course will be un- 
steady and irregular, so that the majesty of it will 
be lost. When the sticks have been planed of pro- 
per dimensions, there should be a channel cut on 
one side near the top of the sticks, to admit the 
rocket, and two notches to tie it on with ; one 
round the choke, the other near the top of the stick 
which should always nearly touch the head of the 
rocket. 

Compositions for Jilting Rockets. — It is an axiom 
among fire-work makers, that the smaller the case, 
so much quicker must be the composition to fill it, 
or in othei words, the mixture that will do for a 
small case will burn too rapidly wlnm placed in ono 
of larger cavity. Hence it follows that the same 
composition will not do for large and also for small 
rockets. The following are some of the most ap- 
proved receipts : — 

To combine the ingredients of all fire-works well 
together, they should be first pounded separately. 
(Gunpowder when pounded is called meaipowder, 
aud as it may be bought in this state, it is better to 
use it aS it saves much trouble.) When pounded 
separately, mix them well together by hand, and 
rub them through a very fine wire sieve, Ojr in ab« 
sence of this, a common sieve. 

For Rockets of \ or 2 pounds . — 

Mealpowder, 2}bs., 

Saltpetre, 8 ounces, 

Brimstone, 4 ounces. 

Charcoal, 2 ounces, 

Steel- filings, 1 ounce and a half.. 



MAGAZINE OF SCIENCE. 




For Bocketw qfft'om 1 pmmd ttt 4 otPicet.— 
Mealpo^der, 11b., 

Saltpetre, 4 oimoea, 

Brimatone, 3 ounces, 

Charcoal, 1 ounce and a half. 

Ttir Bdeketi under 8 ouucee , — 

Mealpowder, lib. 4 ouncerr, 

Saltpetre, 4 ounces. 

Charcoal, 2 ounces. 

The above is the usual form of the common small 
rocket. Before we proceed to describe the loading of 
the heads of rockets with stars, hery rain, &o., it 
may be advisable to offer a hint or two further, par- 
ticularly to enable the amateur to ascertain the cer- 
tainty of his success before his rockets may be 
finished, or he have an opportunity of letting one off. 
This success will depend chiefly upon the degree of 
union or the perfect blending of the various ingre- 
dients. We advise that they should, after having 
been pounded, be mixed together by the hand — ^let 
not the maker soon get tired of this work of rubbing 
them together on the board, much depends upon it, 
and it would be even better if the powders were in- 
corporated on a board with a roller or muller rub- 
bed upon them. When the ingredients are sufE- 
ciently blended, may be known thus ; take a sieve 
and sift a little of the composition along a board 
(this should be done in the open air,) so that it 
hardly covers the board, then set fire to it at one 
end, if it burn gradually and quietly along to the 
other end, it is ground enough, but if it burn with 
little pHits and starts, it must be mixed more inti- 
mately. If the rockets be finished before this has 
been tried, letting off one will ascertain the same 
fact ; because, if not well mixed the rocket will 
emokci and this must never be the case under any 
circumstances. It has been already observed, that 
every rocket should be terminated by a conical cap 
of paper. This cap is made of a circle of paper 
about 3 inches diameter, and cut with a slit from 
the circumference to the centre, when it may be 
folded of any sized cone required, and using a little 
paste to the edges, it will be rendered sufficiently 
solid. A piece of wood shaped like Fig. 6, is usually 
em*ployed to form the conical cap upon, but this is 
not by any means necessary. 

Rockets, of whatever kind they may be, are 
exactly similar to each other as to their composi- 
tions, their cases and the manner of ramming. They 
vary, however, in other respects, and consequently 
have assigned to them different names according to 
this variation, or according to the devices which 
they produce or emit ; as follows. 

Headed or Petard Pockets , — ^The top of a com- 
mon small rocket is not sufficiently large to hold 
those beautiful stars and fiery rains, which occasion 
80 much delight. To have these appendages there- 
fore the rocket should be, at least, of half a pound 
size, and instead of the upper part of the case being 
tte only receptacle of any fitmiturey as it is called, 
R may have a paper box attached to it of a larger 
■ize than the case itself, as is represented in Fig. 8. 
It may be made in the same way as the case itself, 
but slight in substance, and connected with the case 
by a rim of wood or thick pasteboard, such as the 
cover of a book, cut round to fit the head and with 
a hole in it to fit the case, the whole neatly pasted 
together with strips of paper, or else this new case 
for the head may be choked on to a case at once, 
and ded there. 


Pocket Stars. Common, — ^Nitrellb. ; aid|ihur4% 
OK.; antimony, 4 oz.; isinglass, i os.; oamphort 
k OK. ; spirits of wine, f oz. 

White. — Mealed powder, 4 oz. ; saltpetre, 12 
OK. ; sidphur, 64 oz. ; camphor, b oz. ; or elsOf 
meripowder, 4 oz. ; nitre, 16 oz. ; sulphur, 7 oz. ; 
or, mealpowder, 3 oz.; nitre, 16 ; sulphur, 8 oz. 
Blue. — Mealpowder, 8 ; nitre, 4 ; sulphur, 24 oz. 
Amber, — ^Nitre, 8 ; sulphur, 2 ; yellow amber, 

1 ; sulphuret of antimony, 1 ; and mealpowder, 
3oz. 

Crimson. — Sulphur, 1 ; sulphuret of antimony, 

1 ; chlorate of potass, 1 ; nitrate of strontian, 5 oz. 

Green. — Chlorate of potass, 5 ; sulphuret of an- 
timony, 4 ; sulphur, 13 ; nitrate of barytes, 80 parts. 

Purple. — Lamp black, 1 ; realgar, or red arae- 
nic, 1 ; nitre 1 ; sulphur, 2 ; nitrate of strontian, 
16 parts ; chlorate of potass, 5. 

Tailed. — Nitre, 4 ; sulphur, 6 ; sulphuret of an- 
timony, 2 ; rosin, 4 parts. 

Tailed y with Sparks. — Mealpowder, 1 ; nitre, 1 ; 
camphor, 2 oz. 

To make the stars it is requisite to mix and in- 
corporate the compositions well together, those con- 
taining the chlorate of potass with the hand only, 
(because if ground such may explode,) — and form 
the composition into a paste with spirits of wine, 
brandy, or vinegar, so that it shall resemble dough 
in stiffness ; then cut it into pieces about the size 
of small marbles, roll them round in the hand, 
dust them over with mealpowder, and set them 
aside to dry. To charge the rocket, 20 or more may 
be placed in the head of the rocket, and a dram 
full of grained gunpowder being sprinkled between 
them ; the top is to be closed by the oonical cap, 
and the rocket will be finished ; and provided the 
gunpowder has free communication with the charging 
composition, it will explode when the rocket has 
reached its proper altitude. 

Fiery Rams are often used instead of stars, and 
with a fine effect. They are made by substituting 
small cases, like squibs, for the stars. The cases 
may be made by rolling a few inches of paper round 
a pencil, and turning in the lower end — ramming it 
down on the table or otherwise. When dry, these 
cases, which may be from 2 to 3 inches long, are 
to be rammed with either of the following compo- 
sitions, and primed with a little damp powder, and 
a piece of touch paper slightly pasted over it— 
taking care that paste never touches the part of the 
I paper which is to bum. When ready they are to 
be placed in the head of the rocket with the mouth 
downwards, and gunpowder strewed among them, 
as among the stars. 

Gold Rain.— Sawdust, 1; sulphur, 2; meal- 
powder, 2 ; glass dust, 3 ; nitre, 8 oz. Or, meal- 
powder, 4 ; nitre, 16 ; sulphur, 4 ; brass dust, 1 ; 
sawdust, 24 oz. ; glass dust, 6 drachms. Or, 
mealpowder, 6 ; nitre, 1 ; charcoal, 2 oz. 

Silver Rain. — Mealpowder, 2 ; nitre, 4 ; sul- 
phur, 2 ; sulphuret of antimony, 2 ; Sal-pranella, 
4 an oz. Or, nitre, 4 an oz. ; si^phur, 2 ; charcoal, 
4 oz. 

jVbfe.— Any of the compositions for stars mays' 
be used in cases to form rains of different colors— 
they must not be rammed very hard. 

Shower Rockets are such as are charged with a 
composition which, at the bursting of the rocket, 
disperses itsdf in a fiery shower. ^Hie heads of the 
rocketz are filled loosely with either of the followings 
eompositioinv, of which the first and the last are thf 
beat. 
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CIHnm Mealpcmder, 1 )b. ; imlphfir, 2 ; 

»mlphuret of iron, 2 ox. (Made by tiirowing iron 
filings into melted sulphur, stirring tiiem about, and 
arhen cold, powdering and sifting them.) 

Ancient jhre» — ^Mealpowder, 1 ib. ; charcoal, 2 oz. 

Brilliants — Mealpowder, 1 tb ; snJphuret of iron, 
4 oz. 

Red iS'Aotffer.— -Take deal sawdust and boil it in 
water in which saltpetre has been dissolved. Take 
it out, and when dry, spread it out on a table, and 
sprinkle it with ;eqaal parts of mealpowder and 
sulphur. 

Sometimes one rocket is tied to the top of ano> 
ther, when it is called a towering rocket ; in this 
case there must only be half a diameter of com- 
position rammed above the piercer of the lower 
rocket, and a piece of quick match fastened on this, 
which Will communicate the fire to the upper rocket, 
when it is burnt out of the lower one, carrying it 
still higher, and a great improvement is made if the 
lower case be fastened on with the quick match, so 
that it shall be thrown off as soon as the upper 
composition burns, as it will thereby be freed from 
the weight of the empty case. 

The Caduceus Rocket ^ which is represented in 
9, consists of two rockets fastened on the same 
stick, (which is made thicker than ordinary) by 
their centre, while their ends are kept apart by a 
cross slip of wood. They are fired by a quick- 
match inserted in the end of each, — and when as- 
cending, describe a most beautiful screw of fire. 

Honorary Rockets are such as are without a 
head of stars, rain, Sec. ; but instead of this have 
a small case filled with a strong composition — the 
'Case should be about 2 ounce in the bore, and 5 or 
6 inches long — when charged, stop up the 2 ends 
tight, either with corks, plugs of wood, clay, or by 
turning over the ends of the case, and keeping 
either tight by paper pasted over them. Then drill 
two holes, one on each side, near the ends, and 
connect these holes with a quick-match to the top 
of the rammed composition ; the case being first 
tied tightly on, as represented in Fig. 10. 

When fired, the rocket in its ascent will present 
nothing peculiar, but in descending the fire having 
by that time inflamed the composition in the upper 
case, and the holes of this being sideways, the case 
will revolve on its axis — and thus a beautiful screw 
of fire will be produced. This case may be made 
very easily to act when the rocket is yet ascending, 
if such be thought advisable. 

Scroll Rocket. — ^The principle of boring the case 
with two holes, one on each side, will show the 
manner of making that beautiful kind, called the 
Scroll Rocket ; it is made precisely as others, but 
headed with little cases filled with a quick composi- 
tion of mealpowder, 4 ; sulphur, 1 ; and charcoal, 1 
part ; closed at both ends, but pierced with the two 
contrary holes, and these being connected with a quick 
match, to ensure their lighting properly. When fired 
each of the little cases whirls round an imaginary 
axis, producing a most brilliant appearance of so 
many scrolls of vivid fire. 

lAne Recket. — Is merely a common rocket with- 
out a bang or report, being tied to a hollow tube of 
tin or wo^, such as a popgun, (seen in Fig. 11.) 
It is to be suspended by putting a cord through the 
tube, and firing it at one end of the line, when it 
will ahodt along to the other with amazing rapidity ; 
when here, if there has been a second case attached 
to it with the mouth in the contrary direction, and a 
leader to it. the rocket will rush back again witii 


equal force, and so on baokwards and ibrvmrds bb 
long as tiiere are fresh cases to ignite, *md the morn 
rapidly each time, because of whole mms hin* 
being lighter as the oases bum em|ity. 

To Fire Rockets . — Nothing is more easy than to 
fire a rocket. All that is requisite is to place it quite 
perpendicular, the case of it resting on 2 nails and 
the stick of it between two others or in a staple— 
apply fire to the lower end with a portfire sticking 
on a sh^ point at the end of a stiok, when the 
rocket will immediately ascend. If a flight of many 
rockets is to be sent off at once, a frame work may 
be made as represented in Fig. 12, and sideways in 
Fig. 13. The various rockets being connected to- 
gether with a quick match, that may ascend at 
once. 

To make a Quick Match.^Take some common 
cotton such as is used for the wick of catndles, and 
double it so that there may be 4 or 6 strands ; boil 
it for some time in vinegar, and then, when suffi- 
ciently cold to handle, draw it through the hands to 
squeeze out the greater part of the vinegar. Thin 
being done, rub over it some common thin paste 
and afterwards some dry mealpowder^ or draw it 
through the hand loaded with mealpowder, then sift 
some mealpowder over it and let it dry. Mako 
cases of long strips of paper, the longer the better, 
and cut about 2 inches wide ; rolled on a wire and 
secured by the outer edge with paste, the quick- 
match drawn through this when both are quite dry, 
forms the quick-match, several joints may be united 
by tying them together with thread and tissue-pa- 
pering the joints, taking care that the match of one 
touches the match of the other, or if a great length 
is required, the match need not be out at all, but 
the various lengths of case slipped on by a wire or 
bodkin, and tied at the joints as before. 

Portfires are small thin oases, 2^ inches long and 
about ^ inch diameter, (sometimes much larger,) 
not choked, but merely turned in at one end, and 
the composition rammed in quite to the other end. 
They are used in pyrotechnic devices of various 
kinds, and also attached to long sticks to fire other 
works. Their composition may be mealpowder, 1 ; 
sulphur, 2 ; nitre, 4 ; or mealpowder, 3 ; sulphur, 
1 ; nitre 3. These may be made without oases by 
rolling string or cotton well in either of the above 
compositions damped with vinegar or turpentine, 
though then a small quantity of gum tragacanth 
should be added. Many persons put a little of 
gum to the rocket stars and with good effect. 

(To be continued.) 


AUTOGRAPHY. 

(Resumed from page 239, and concluded.) 

Thf. stone used fbr autography should be polished 
with pumice-stone, and the impressions will be neat 
in proportion as the stone is well polished. Ante- 
graphic work may be executed either cold or warm ; 
that is, taking the stone at its ordinary temperature, 
or making it warm by placing it near to the fire, or 
exposing it to the heat of the sun ; if the first means 
of Warming be used, care must be taken that the 
fire be not too hot, or it will crack the stone ; the 
temperature given to it shonld he about that id an 
earthen vessel filled with lukewarm water. The 
work may be done, thongh less perffictly, without 
warming the stone. When the stone is thns 
prepared, it is fixed in the press, and t&e paper on 
which the writing is made is applied ffy it. The 


246 


MAGAZINE OF SCIENCE. 


stone may be rubbed with a linen, slightly moistened 
with spirits of turpentine ; and in every cvse it is 
necessary that it be made perfectly clean. The tur> 
pentine is left to evaporate ; and from five to eight 
minutes before the paper is applied, it is wetted with 
a sponge and water on the reverse side to that on 
which the writing is done, so that the moisture may 
penetrate throughout every part. The water, how- 
ever, must not appear on the paper when it is about 
to be laid on the stone ; but any superabundance 
which may remain on it must be removed by a 
pressed sponge. When the paper is brought to the 
proper state, it is taken by both hands at once, of its 
extremities, and placed lightly and gradually upon 
the stone, so that there may be no plaits formed in 
it, and it may be equally applied over its whole sur- 
face« Care must be taken so to fix the scraper that 
it may bear steadily on the autographic paper ; for 
if it removes it at all it will change the place of 
pressure, and the lines will be doubled. There 
should be at hand five or six sheets of very 
even paper, so that they may be changed with 
each impression. The paper on which the writ- 
ing or drawing is made being placed on the 
stone, it is ^covered with a sheet of paper, and 
subjected to a slight action of the press ; then 
to a second, a third, or even more, until it is be- 
lieved that the writing is perfectly transferred. 
At each * stroke of the press the papei", which 
has imbibed moisture, is withdrawn, and a dry 
sheet substituted in its place. All these ojterations 
require to be performed with expedition and dex- 
terity, particularly when the stone is warm, The 
next thing is to detach the autographic pa]>er, 
which will be found adhering closely to the stone. 
To effect this, it is well wetted with a sponge, so 
that every part of it may be perfectly penetrated by 
the water ; it may then be removed with facility and 
entirely detached from the writing, which will remain 
adhering strongly to the stone. If this operation, 
which requires much practice, be well performed, 
there will not be found the slightest trace of ink 
remaining on the paper. Should there be any lines 
not well marked on the stone, they may be re- 
touched with a pen ; or, which is better, with a hair 
pencil and ink ; but when this is done, care must 
be taken that the stone is quite dry. A part of the 
sizing of the paper may be dissolved and adhering 
to the stone ; this may be removed by washing or 
slightly rubbing it with a wet sponge. The stone is 
then prepared with aquafortis, and the impression 
taken. 

Autography is not confined to the transferring of 
writings or drawings done with autographic ink ; 
by its means a transfer may be obtained from a sheet 
of ordinary printed paper, and with such exactness, 
that it would be impossible, excepting to well-prac- 
tised eyes, to perceive the least difference between 
that printed in the usual way, aad that which was 
the result of the autographic process. This mode 
is very useful When it is desired to unite oriental 
characters, which might not be possessed ; with 
words, phrases, or lines composed in ordinary typo- 
graphy. In this way have been executed, in the 
office of the Count M. 0 . de Lasterrie, at Paris 
(from whose papers on this subject, contained in the 
Journal dei Connamances Usuelles^ and translated 
by the learned editor of the Franklin Journal^ our 
account of this art is largely indebted,) many pieces 
in which the French or the Latin language was in- 
termixed with words or phrases in Chinese or Ara- 
bic. In the same way have also been executed ty- 


pographic maps, in which all the details were 
lithographic, while the names of places were at first 
produced by typography, and afterwards by auto- 
graphy. The operation is begun by composing and 
arranging, in a typographic form, the words, the 
phrases, or the lines, as they ought to stand. The 
autographic paper is printed on by this form, and 
the words in the oriental languages are afterwards 
written in the spaces which had been left for them ; 
the whole is transferred to a stone, which is pre- 
pared for the purpose, and from which the impres- 
sion is taken in the usual manner. The same mode 
is pursued in making geographical maps. After 
having printed the names on autographic paper, 
the other parts of the map, but without the names, 
are drawn immediately on the stone ; and after 
having printed the names on white paper, the map 
drawn upon the stone, is printed on this same 
paper. 

Maps, or line engravings on copper, where the 
work is not very close, may be multiplied in a simi- 
lar way. For this purpose the plate of copper is 
covered over with the autographic ink diluted to a 
convenient consistence. Instead of the autographic 
ink, a composition is sometimes used, made of one 
ounce of wax, one ounce of suet, and three ounces 
of the ink with which the ordinary impressions in 
lithography are taken. The whole is warmed and 
mixed well together, and there is a little olive oil 
added to the composition, if it is not liquid enough 
to spread itself over the plate ; the plate ought to 
be warmed as usual. After having taken the im- 
pression in the rolling press on a sheet of autogra- 
phic paper, the transfer may be immediately made 
on the stone, after having rubbed it with a sponge, 
dipped in turpentine. It is necessary to give three, 
four, or even more strokes of the press, increasing 
the pressure at every successive stroke ; the other 
processes, which we have already described, are 
likewise to be followed. It is well to wait twenty- 
four hours before preparing the stone, in order that 
it may be better penetrated by the transferring ink ; 
it is then gummed and washed, aud is ready for use. 
This process, which has not yet come much into 
use amongst lithographers, merits the attention of 
artists ; for it affords the means of re-producing and 
multiplying geographical charts, and some kinds of 
engravings indefinitely, so that they might be fur- 
nished at a quarter'of their present actual value ; in 
fact, all those which are done in lines, or those in 
which the shadows are boldly executed, are capable 
of rc-producing good impressions by means of au- 
tography. The operation becomes extremely dif- 
ficult when it is necessary to transfer fine line 
engravings ; the lines of these are so delicate, 
and so near to each other, that they either do not 
take well on the stone, or are apt to be crushed and 
confounded together by the effect of the pressure. 
Much practice and address are necessary to obtain 
tolerable impressions ; and this part of the art re- 
quires improvement. In the office of M. de Las- 
terrie they had succeeded in transferring to stone a 
small highly-finished engraving, which had been 
printed on common half-sized paper. After having 
dry-polished a stone very perfectly, it was warmed, 
rubbed with spirits of turpentine, and then the en- 
graving was applied to it. This had, however, 
been previously dipped into water, then covered on 
the reverse side with turpentine, passed agaip through 
the water, so as to remove the superfluous turpen- 
tine, and then wiped with unsized paper. In this 
state the engraving, still damp with the turpentine, 
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was applied to the stone and submitted to pressure, 
when it afforded very good impressions ; the pre- 
paration not being applied until it had remained on 
the stone for twenty-four hours. The difficulties 
increase, of course, in proportion to the size of the 
engravings which it is desired to transfer to the 
stone. Attempts have been made to transfer old 
engravings; they have, however, succeeded but 
imperfectly. It would be rendering an essential 
service to the art to discover a mode of re-produc- 
ing old engravings by means of autography ; the 
undertaking presents difficulties, but from the at- 
tempts made, success does not seem improbable. 

CHEMICAL TESTS. 

(Resumed from page 224.^ 

(detection op metallic poisons.) 

Copper . — Copper is the material employed in the 
fabrication of many culinary vessels : some, how- 
ever, are tinned ; but for the production of specific 
colors (considered necessary in the science of the 
kitchen,) the copper vessel is unprotected, in order 
that the full amount of its poisonous effects may be 
secured. It is quite evident, on a moment’s reflec- 
tion, that if no other metallic vessels, save those of 
copper or brass, can communicate the peculiar green 
color to pickles which these impart, it must needs 
proceed from a dissolution of the copper in the 
\acid used in pickling ; and let it be remembered, 
that all salts of cojiper, without exception, are 
jj^oisonous. Verdigris is formed by the action of 
acetous acid or vinegar, on the copper vessel. So 
far has this singular ambition carried the mistnier^ 
that even half-pence are directed in some early 
cookery-books to be boiled up with the pickles to 
make them beautifully green.” In preserves, 
the same fatal poison is developed by the use of 
copper or brass pans, unsecured by tin lining ; 
fruits contain peculiar acids, (the citric, malic, 
acetic, &c.) which form salts of copper, and be- 
come strong poisons. The same thing takes place, 
where oily or fatty substances are cooked in copper 
vessels ; they contain usually a peculiar acid, c^led 
sebacic acid^ equally formidable in its effects. 

It is worthy of remark, that though the vessel 
contains only a small portion of tinning, as has 
been shown by the French chemists, it is still pre- 
servative ; the effect is of an electric or galvanic 
description ; the acid being confined in its action to 
the tin, and the copper being .thus rendered relatively 
negative, escapes unacted upon. If, for instance, 
a plate of copper is immersed in dilute nitric acid, 
it is soon corroded and dissolved ; but if a plate of 
zinc be introduced, the action is completely changed, 
the zinc is dissolved, and the copper remains unal- 
tered and uninjured. This is the principle on which 
Sir H. Davy proposed the preservation of copper 
sheathing on the bottom of ships, which though 
completely successful in this respect, eventually 
promoted the attachment of sea weed and marine 
mollusca. It is clear, therefore, that if we use a 
silver spoon, compared with which, the copper is 
positive^ that a poisonous salt of copper must be 
formed ; and even if there should be a partial tinning 
left on the copper, should a silver spoon be used, it 
is probable, that a minor quantity of poison* would 
still be elaborated. An iron spoon, where there is 
no tinning, would protect the copper from action, 
were it never withdrawn. 

It is not generally known that fatty or acid matter 
acts more energeti^ly when cold than when hot, 


and this partial suspension is to he i scribed en« 
tirely to a thermo-electric influence^ It is absurd 
to suppose that if the copper or brass pan be 
scoured clean and bright, that there is little or 
no danger, since this makes but a trifling difference ; 
such vessels for culinary purposes ought therefore 
to be banished for ever from &e kitchen. 

Copper leaf is the material employed in gilt 
ginger-bread. Sulphate of copper has been fradu- 
lently employed to impart an artificial blue mould” 
to cheese ; and is also added to writing ink, the 
reason why the edge of the pen-knife is so soon 
lost. Mr. Brande recommended the addition of 
corrosive sublimate to ink as a preservative ! No 
doubt it would prevent mouldiness ^ but school -boys 
sometimes do not scruple to quaff a little ink from 
the pen. 

If copper be suspected to be present, the liquid, 
after being passed through bibulous or blotting 
paj)er, should be tested by the following re-agents . — 

1 . Ammonia will produce a beautiful violet color ^ 
and if carefully dropped on the suifaccof the liquid, 
a violet- colored film or stratum will be evolved. A 
slip of card paper being dipped into ammonia, and 
subsequently into the liquid, will therefore be 
tinged violet, if copper be present. 

2. Arseniate of potassa will forma delicate apple- 

green tint. » 

3. Ferro-cyanate of potassa produces a brown 
precipitate. 

4. A fragment of phosphorus is coated with me- 
tallic copper. 

These arc the best tests for the detection of cop- 
per. It may be added, however, that a rod of briglit 
iron will become coated with a film of copper when 
introduced into a liquid containing any salt of this 
metal, and pure iron-filings will soon be invested 
with a film of pure copper, when allowed to remain 
in the solution. 

Corrosive Sublimate^ or Perrnuriato of Mer- 
cury. — ^The tests for discovering this virulent poi- 
son are as follow : — 

1. Caustic potassa in solution, dropped into the 
filtered liquid, produces a brick-red or orange pre- 
cipitate, re-dissolved by nitric acid. 

2. Lime-water will produce an effect somewhat 
similar, though less sensible and delicate, and of a 
darker hue. 

3. Hydriodate of potassa forms a brilliant scarlet. 

4. A stick of phosphorus suffered to remain in 
the solution, will, after some time, be coated with 
small globules of metallic mercury. 

5. A rod of polished iron will produce a pheno- 
menon similar to the preceding, and a ring or coil 
of bright steel wire will, in due time, reduce the 
entire muriate, being studded over with minute glo- 
bules, which may be washed and collected into one. 

6. White of egg will be coagulated. 

7. A drop of the liquid let fall on gold leaf, will 
evolve metallic mercury if connected with the gold 
leaf, by means of an arc of iron wire. 

Note, — A drop of ammonia brought in contact 
with ealomelf immediately changes it to a dark grey 
color, almost black. 

Arsenic. — In incidental poisoning or suicidal acts, 
this is generally the fatal agent employed, and pur* 
chased under pretence of destroying rats and beetles ; 
it is most unwise to vend it under any such pretext, — 
and nothing can be more irrational than to employ it 
for snch a purpose : children, servants, and odter 
heedless persons, may get hold of it inadvertently; 
Sometimes it is thrown incautiously into a drawer 
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or cupboard, where it lies neglected and forgotten, ^ 
till aome new domestic arrangement may call it 
forth, when it may be only remembered art 'last, i 
throng the^happy medium of its fatal effects on | 
one of^ inmates of the house. In Norfolk, it is 
need as a bath to steep seed com in, before sowing, \ 
to prevent blightt or smut. The druggUi is ’ 
scarcely warranted in selling arsenic to any one ; < 
and it is a subject of astonishment to many, why | 
it should be suffered to earvtt at ail on the shelves 
of Uie apothecary, at any rate to be sold to the 
uninitiated. | 

In using arsenic for the purpose of destroying • 
rats, mice, or beetles, persons ought to remember 
that these creatures may, in various ways, introduce 
the poison into their own food. Besides, it has 
occurred, that the house has been rendered for some 
time almost uninhabitable from the putrefaction of 
the accumulated numbers of rats or mice, thus de> 
atroyed. Arsenic may also be introduced into por- 
ter, wine, &c., by means of shot-lead, which is 
frequently though improperly employed in cleansing 
bottles, and left adhering to the bottom. There have 
been known cases of this description, where porter 
had nearly proved fatal to an entire family ; and 
part of a bottle of perry, from a similar cause, was 
attended with serious effects to myself : shot lead 
always ^contains arsenic . nor is it attempted to be 
disguised that wine-coopers use a composition con- 
taining arsenic f to impart an oily -like surface to 
white wines, 

1. Add a small portion of potassa to the solution 
which may be supposed to contain arsenic, and then 
a little sulphate of copper — a delicate green wUl be 
thus formed. 

2. Add a few drops of acetic acid, and a little 
nitrate of silver in soiution, — a yellow cloud will be 
formed, and yellow films or strings, commencing at 
the point of contact, appear on touching the suiface 
of the liquid with a stick of lunar caustic. 

4. Ammoniuret of copper, or ammonia -sulphate 
of copper in solution, added, in like manner, will 
produce a yellowish cloud. Iodine has also been 
recommended as a test for arsenic. As alkaline 
phosphates produce effects somewhat similar on so- 
lutions of silver and of copper, the enumerated tests 
must be always considered secondary, and in a 
court of justice, are of subordinate weight and va- 
lidity. The most conclusive evidence is obtained 
by mixing the powder, collected by picking out, one 
by one, the white particles, which may be generally 
accomplished, from its difficult solubility ; such 
particles remaining nndissolved among the contents 
of the stomach, or may be easily detected in the 
food that remains ; these, mixed up with a small 
portion of powdered charcoal, and introducing into 
a narrow glass tube, being held over the flame qf a 
apirit-lamp, will soon produce in the superior p^ii; 
of the glass a beautiful ring of sparkling points of 
metallic arsenic, resembling particles of polished 
steel, remaining permanentiy attached for m^ny 
days. 


MISCELLANIES. 

UtiUtyqf Phrenology in «dt 

has been remarked, in reference to theiea^rasive 
applicability of the steam oogine, that it roffox^ 
equally the moans of forging an aoohor and — 
a needUe ; and It may be said with 
the applications of j>hrenolqgy me not iMsdIwieU 


ffed. This science, we have seen, affords an aeeu- 
rate means Of analysing human character, and re^- 
'ktixkg education and legislation, upon rational prin- 
ofoles; and an ingenious individual of this city, 
Mr. Anderson, has applied it succesifully to a more 
humble purpose, that of the making of wigs. 
This application of phrenology has been much 
laughed at, but there is really nothing the least ri- 
diculous in the matter. 1 understand that all wigs 
are wrought on blocks of nearly the same form. 
Now, as the shapes of scarcely two heads are pre^ 
cisely the same, and as the differences in some casei 
are very great, it is quite evident, that, by such « 
process, it is impossible for the wig to be accu- 
rately adopted to the head of him for whom it is in- 
tended. I .have visited Mr. Anderson’s establish- 
ment, and am much pleased with the skill and good 
sense with which he has surmounted this difficulty^ 
When an organ is large, he makes a corresponding 
elevation on the block, by means of leather and tin< 
foil, and having brought the block as nearly as posi 
sible to the shape of the person’s head, he works th< 
wig upon it, and by this means necessaiily succeedi 
in making a perfect fit. People may laugh at thid 
if they please, but the idea is peifectly sound, anm 
very creditable to the artist’s ingenuity.” — Afr^ 
CoomOe*s Leotures, 


The attention of government has recently 
drawn to an important invention for the xoofiru 
buildiqgs, which has been applied with succea 
the dockyards of Plymouth and Woolwich. Jt 1 
description of felt perfectly impervious to all ^ 
thers, and requires no other aid to render it efiicie; 
as a covering. It has the recommendation of 
no my, and from the lightness of the material tb 
timbers required for the building may be of a muc| 
slighter, and consequently, of a less expensive uliof' 
racter. Under tiles, &c., for public buildings atq 
large dwellings, it is becoming very general. It i Is f 
deadens the noise occasioned by heavy ahowers d 
rain or hail upon the roofs of churches, and thq 
permits the speaker to be audibly heard. Froji 
experiments ordered to be carried on at the mamih 
factory in Bunbill-row, it would appear that tn 
** Patent Felt’’ is applicable to a nuinber of uth^ 
useful purposes. 




QUERIES. 




214— What arc plants proximate ly composed of? Cn . 
hydrogen, and carbon, which by their different union prodTe. 
sugar, guan, starch, oil, wax. itud must other vegetable jo- 
ducts. Id many plants tliere is also a considerable quanty 
of mtrooen. Such, (or example, those of the cabbage tr^ 
and fui^, while tliere are others imbued with ammonia m 
others with various acids, such as the malic, oxalic, ritj^ 
and acetic. While the ashes of all are found loaded 
potass if terestrial plants, and soda if marine. Thera |e 
■Muy other more oasual principles. Lfine and itasalts. fli^ 
^rc.. aae not uBcuTninon. t 

215 ..What is the cause of the immense number of ins«|t 
Couml in vegetable solutions ? Who can tell the origittf 
Ufe P 

216. — tWhat is.t]w raasonof the glow worm'* light? It i* 

pears to be an act of volition in the female animal to attqt 
one gt the other sex towards it The .luminous appearaw 
aiisimfrouteertain ^andsMatednndtr.tlie akin, and amitthU 
pbofpborspoast oil, ata particular seaeon-af ihaauimai'S)^ 
btence. ‘ 

217. — What is the oonshraction, or rather, the method of H 

duclugthe fire cloud na exhibited at the Polytechnic Insa^ 
tioQ, London 7 J 

218. — Why docs putting an empty cup in a pie preservof 
julee? Because when the becomes bet. ilieair in j 
cup becoming expanded by tliehaat. is Ibroed out hetorra 
a4|ft« and whan the pieneols, the luioe ilowa upwards t/1 
(be vacuum oceastodad by the smalt portion of hot air renh" 
bag beeamhagcola. and therefore contreefing inhidk. 


Loxnoic.— Printed by D. TmAneia, «, White Horee Une. Mile End— Published by W. BairrAiii. 11. Patenioater Row 
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PROFESSOR OLMSTED’S PATENT STOVE. 

Stoves, by whicli arc understood closed fire-places 
for the heatini? of a))artments», aic of two kinds. 
First, those which act by radiation, that is, being 
hot themselves, heat the air in thiir immediate 
neighbourhood, and thereby warm the apartment ; 
and second, hot air stoves, or such as have a cavity 
or chamber surrounding the fire through which the 
air can pass, and thereby become heated. In this 
latter description of stove the air enters by some 
aperture near the bottom, and escapes from the top, 
being dissijiated thence into the apartment. We 
had intended in the present paper to show the con- 
struction and relative merits of several stoves of 
both kinds how in general use, but are obliged to 
post|)One the subject for a short time, confining our 
attention atfiresent to the modification proposed hy 
Professor Olmsted, which is rcjiresentcd in our 
leading cuts, and which appears at first sight to 
po.‘-sess some advantagi's. According to the pros- 
pectus issued, it would appear to possess cvenj 
advantn^. and every perfection that a stove can 
liiive ; but not to be led away by advertisements, it 
is reipiiMte to pay some attention to the construc- 
tion, and so ascertain, as far as reasoning and cal- 
culation can ascertain such a matter, how far the 
ajipa.atus deserves the patronage of the public. 

Fig. 1 represents the external view of one of the 
stoves, and Fig. ‘2 its internal stnieture. Of the 
exterior little or nothing need be said, and the jiro- 
])rietor forms them of various sizes and fashions, to 
suit the ciicumstanees and wants of his customers. 
The internal part is extremely simple. The centre 
of the three pillars is that in which the fire is 
placed ; this rs a thin iron case, lined as to the part 
where the fire is placed with fire brick — in order to 
equalize the heat the better, this material being a 
good non-conductor. Tlie part of the cylinder B, 
therefore, where the fire is, does not become un- 
e([ually nor yet unduly heated. Thus, as is also 
the case in Dr. Ariiott’s stoves, no part becomes 
red hot, consequently no danger is to be appre- 
hended by contact with any thing around, and also 
the healed and close smell which usually accom- 
panies hot air stoves is avoided ; this jieeuliar smell 
arising from particles of animal matter, vapour, 
dust, &c., which may be mixed with the air of the 
ajiartment, becoming burnt and vola^^di/cd I \ con- 
taet with a too-grcatly heated surface, C is the 
ventilator to regulate the draught of air to the fire. 
I) the ash-pit. A A are two cylinders, containing 
each an inner case, oiien both at top and bottom. 
These two cylinders are connected by two pipes 
with the centre, and have also each a chimney near 
the upper part, represented at E E, which chimneys 
meet each other behind at F, and afterwards con- 
tinue in one pipe to any distant outlet. It is to be 
remarked, that although E E and F in our cut ap- 
pear to be inserted, the two first into the inner cy- 
linder, and F into the centre cylinder itself, yet 
this is not the case. E E are inserted into the 
outer cylinders only, so that the tube A on e ich 
side is without any pipe or other ou^^let, and the 
centre cylinder has no outlet whatever, except 
through the side pipes repre'^ented. The passage 
and the effect of the fiie i- now c i.sily a -. mi imed. 
The fire is but small, and imiy beofi-okcot cm U cn, 
so that no flame may I'-sne. The healed air which 
passes through the fiie, makes its exit iVom the cen- 
tre cylinder by the pipes eoniiected therewith, and 
foon fills the space between the outer and inner 


rase of the side cylinders, proceeding round them 
as represented by the arrows. The draught of air 
being very httk, it is retained here for some time, 
till at length it escapes by the pipes E E at the 
back. In consequence of the inner cylinders A A 
being thus heated, a current of air is produced and 
flows up the centre, and of course becomes warmed 
in its passage. Thus the centre of the apparatus 
acts as a radiating stove, and the side parts as hot 
air stoves, all supplied by the same fire, and that so 
small a one, that according to the account of the 
patentee, from three-farthings worth to a shilling’s 
worth of coke, (according to the size of the appa- 
ratus,) is sufficient for twenty-hours’ consumption. 
For the information of our readers it may be re- 
quisite to add, that they may see these stoves in 
use at Stratton. Tucker, & Co.’s, (ill, King William 
Street, and there learn every particular of pattern, 
price, and management, it being no jiart ol o r 
duly to state these particulars. 

PAINTING TRANSPARENCIES. 

(Continued jrom page 237, and concluded.) 

3. Any scene which may have been selected for 
a transparency, may be painted as a moonlight 
view'. 'Fhe solemn stlllne^s of the subject, how’- 
ever, appears to ai'cord best with a ruin and a sheet 
ot water for displaying the reflections. 

In painting a moonlight 'siew of this description, 
the fine gradations of the atmospheric grey should 
be carefully blended from the extremities towards 
the spot where the moon is to he placed. In the 
case of the })uppr being very thin, the perfect form 
of the moon must from the first be preserved clean \ 
while the forms of the floating clouds must be 
carefully attended to so as to render their apjiear- 
anee natural. On the other hand, when the paper 
is sufficiently strong to allow of it, the forms of 
both the moon and the clouds may be taken out in 
proper grailations after the sky has been painted. 
The same diflerence of management may be adopted 
with respect to flutttring streaks of reflection, and 
the j)lay of broken light on the surface of the 
water — where it may ripple round a stone, curl up 
in small waves, or exhibit the changing surface of 
a current, or the tricklings of r rivulet. 

It is most important to rein irk that, how deep 
soever the tones of moonlight are, there is no real 
black ; for in all cases wliere there is no light, 
direct or reflected, there is always jiresent an aerial 
medium sufficiently luminous to preclude a genuine 
black tint, absolutely opaque, and which in a 
transparent painting cannot, on any account, be 
admitted. 

In the case of the spray or foliage of trees, goo(i 
opportunity is afforded, in such pieces, for project- 
ing them with characteristic touches ou the sky ; 
either to increase a ]iarticular efl’ect, or to cover anj 
deficiency or n-istake w'hich may have occurred in 
the management of the sky. 

The student should not omit to pay particular 
attention to impart to the clouds, and to the 
reflection of the moon upon the water, as natural 
ail appearance as jiossible. The touches on the 
w ifer ought to he in ale bolder and brighter on ap- 
proaching the front of the picture, in order to 
preserve the keeping. If the neaiest part require 
its brightness increased, a few delicate touches may 
be introduced on (keotker side of the paper f taking 
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care to keep tlie light subordinate to that given to 
the moon. A few touches may be given to the 
margins of the clouds nearest to the moon, to 
exhibit the reflected light; in which case it is 
necessary that there be little varnish in the pencil 
in order to make the touches less powerful in the 
parts receding to a greater distance from the moon. 

When a moonlight view comes to be varnished, 
the moon may be touched on both sides of the 
papcr^ in order to obtain a greater degree of 
brilliancy. 

4. The rainbow is a subject well adapted for 
transparent painting, and may be introduced into 
any landscape, though sonic views are better 
adapted than others to set off its effects. In painting 
the rainbow itself, it will be requisite to attend to 
the following directions * 

The sun must be understood to be at the back of 
the spectator, and it is necessary to recollect that a 
rainbow is never seen in its highest lustre, except 
upon a grey cloud. In a painting, consequently, 
where a rainbow is introduced, each particular 
ought to be rendered subservient to tin* principal. 

The arch formed by a rainbow is a semicircle, or 
gome other smaller segment of a circle, correspond- 
ing to the circumference of the sun, and rlependent 
on the falling particles of rain, wliich re.llect the 
tints uniformly in the order of red, the outermost 
color, orange, yellow, green, blue, and violet, the 
innermost color. 

As the efle(;t must depend on the rainbow’s being 
well represented in the scene, it may be advisable 
to commence by sweeping the arc with a pair of 
compasses, which will give it much truer than it is 
possible to effect liy the hand alone. The centre of 
the arch may be placed a little below the horizontal 
line of the picture ; and when the width of the 
bow has been determined, so as to correspond with 
the other subjects of the picture, two lines may bo 
Fwejit, within which six varieties of tint have to be 
introduced. 

Tints of carmine, gamboge, and Prussian blue, 
may now be prepared, and trials made with them 
for the purpose of ascertaining that each is in 
accordance with the other in respect of power. 

The red tint must be washed in smoothly, so as 
to occupy one-third of the arc from its u])per edge, 
softening the tint at the sides as the process goes on. 

The blue tint should next be washed in on the 
lower tliird of the arc, taking care to soften off the 
edges as in the preceding instance. 

The yellow must be laid on the remaining, or 
middle third, and must have the edges softened off 
in a similar manner. 

If these several softenings off have been managed 
in a delicate manner, it will be seen, that the yel- 
low tint having been passed over a portion of the 
red tint above and over an equal part of the blue 
below it, that a tint of orange is the first, and a 
tint of green in the second instance, will have been 
produced. The purity and clearness of these two 
tints of orange and of green, will depend in a great 
measure on the correct softening off in the edges of 
the previous tints. 

A tender tint of the red may then be passed 
along the lower edge of the blue, in order to com- 
municate to it the tint of violet, which completes 
the colors of the rainbow. 

If any difficulty should arise in producing these 
several tints by a simple application, they may be 
reduced in power so as not to require being blended 
on the edges. These reduced tints must, of course, 


be repeated respectively till the requisite blending 
into each other be effected. 

It must be remembered, that the whole of the 
expanded rainbow must not be painted with equal 
brilliancy, as this is an effect never observed iu 
nature, but one part must be mucli less distinct 
than another. 

When the rainbow itself has been thus painted, 
the cloudy atmosjiliere may be washed in, according 
as the nature of the composition may indicate. The 
landscape must likewise be painted so as to harmo- 
nize with and give charai'teristic effect to the scene. 

In applying the varnish, it may be contined to 
the more brilliant portion of the rainbow. It will 
be advisable in this ease to take but a small portion 
of varnish in the. peneil, in order that it niuy be 
gradually exhausted before ujiproaching the less 
brilliant portion of the rainbow. 

5. The effect of fire-light is peculiarly adapted 
for transparencies, and is frequently made choice of 
for this purpose. 

If the subject selected be a distant view of Mount 
Vesuvius, Ii‘t it be ])ainted ex]>resaly to represent 
the volcano under two diflerent appearances. 

For the first, let the mountain be represented as 
viewed from the sea, or across the hay of Naples 
under a broad and luminous sky, strongly reflecting 
on the water in front. A number of vessels may 
be introduced in the sea view, for the puri>'o8e of 
enriching the scene. Tlie mountain may be repre- 
sented as retiring in aermrdanee witli aiTial perspec- 
tive, while it will be a characteristic feature to have 
a streak ot smoke i.ssinng from the cr ater, and gra- 
dually mingling with the atmosphere. 

For the seriond, in exact agreement with the 
forms of the first, let another be ])ainted on a 
separate ])reee of paper, exhibiting an eruptron with 
flashes of fire exjilodiiig from the crater, and bold 
masses of sulphury clouds rolling aw'ny, or partially 
biding a brilliant yellow and fiery red eeiitie. The 
other parts must be subdued with jiurpU* or dun- 
colored tints, so as to give the most striking effect 
by contrast to the jirincijial subject. This second 
painting should be done on a slight frame, so that 
it may be attached to the fiack of the first. 

The varnishing may be confined to the fiery 
portion of the eruption, to its reflection in the 
water in the bay, and to such touches of brightness 
on objects illuminated by the fire-light, according 
as the effects may b(‘ naturally indicated. 

In the first or tranquil scene, it will be seen, 
that the great breadth of liglil around the mountain 
and on the water, will admit tlie. colors of the 
second, or eruptive scene, to appear through with 
an effect of considerable power. 

Any additions to the effect of the eruptive fire 
must be introduced into tiie second painting, so 
that the first may be viewed us a day-light scene, 
while the second, on being applied, will cause the 
whole to appear as a riiglit scene. 

These five subjects, selected from those jnost 
commonly painted in tran.sparency, may furnish 
the student with hints that he can improve upon or 
vary as circumstances may require or taste suggest. 

Transparencies may be shown to advantage by 
lamp or candle-light, and may be elegantly adapted 
to fire screens or hand screens ; and in numerous 
other ways may be rendered interesting and instruc- 
tive. 
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ON THE CAUSE OE THE INCREASE OF 
COLOR BY THE INVERSION OF 
THE HEAD. 

BY SIR DAVID BREWSTER. 

It has been long known to all artists and tourists, 
that the colors of external objects, and particularly 
of natural scenery, arc greatly augmented by viewing 
them with the head hent down and looking back- 
wards between the feet, that is, by the inversion 
of the head. The colors of the western sky, and 
the blue and purple tints of distant mountain 
•cenery, are thus beautifully developed. The posi- 
tion of the head, however, which I have described, is 
a very inconvenient one ; but the effect may be pro- 
duced, nearly to the same extent, by inverting the 
head so far as to look at the landscape backwards 
beneath the thighs or left arm. Itis not easy to de- 
scribe in any precise language, the degree of increase 
which the colors of natural scenery thus receive ; 
but an idea may be formed of it from the fact that 
the colors of distant mountains, which appear tame 
and of a French grey color when viewed with the 
head erect, appear of a brilliant blue or purple tint 
with the head inverted. 1 am not aware of any author, 
except Sir John Herschel, having attempted to ex- 
plain this phenomenon, lie has, if I rightly recollect, 
done this in his work ‘ On Light but whether it is in 
that work or not, I remember well, that he ascribes 
the increase of the color to the circumstance that 
the inversion of the head causes the j)ictures of the 
colored objects to fall upon a part of the retina not 
accustomed to the exercise of vision, and therefore 
less fatigued by the impressions of external objects : 
in the same manner as when we look long at colored 
objects, the brilliancy of their color or of any adja- 
cent object is greatly diminished. An incidental 
observation led me to suspect the accuracy of this 
explanation, and upon inverting tlie landscape by 
reflection, I found that no increase of color took 
place. 1 then viewed the inverted landscape with 
the head inverted, and found the color to be in- 
creased as before. Hence, it appears that the increase 
of color is not owing to the simjde inversion of the 
object, or to our viewing it under uniusual circum- 
stances. That the augmentation of tint is not owing, 
as Sir John Herschel supposes, to the impression fall- 
ing upon a part of the retina not so much accustomed 
to receive such impressions, is obvious from the fact 
that the tint is the same nj>on whatever part of the 
retina the image falls ; and it is easy to see, that the 
very same part of the retina is aflected, whether we 
look at an object with the head upwards or down- 
wards, or in any other position, provided we look at 
it directly. In order to acquire some information on 
this subject, 1 requested a friend, who was unac- 
quainted with any theoretical views that hatl been 
advanced, to make some observation.s on the change 
of color of distant mountains. The result of these 
was to convince him that the increase of tint arose 
from the protection of the eye from lateral light, 
owing to the position of the head when iuvtirted. On 
submitting the 0])inion to examination, I found that 
the tint was not increased by protecting the eye from 
lateral rays, even to a much greater extent than is 
done by the inversion or inclination of the head ; and, 
therefore, that this could not be the cause of the in- 
crease of color. In this perplexity about the cause 
of the phenomenon in question, I had an opportunity 
of observing the great increase of light which took 
place in an eye in a state of inflammation. This in- 


crease was such, that objects seen by the sound eye 
appeared as if illuminated by twilight, while those 
seen by the inflamed eye, seemed as if they were 
illuminated by the direct rays of the sun. All 
colored objects had the intensity of their colors 
proportionally augmented ; and 1 was thus led to 
believe, that the increase of color produced by the 
partial or total inversion of the head, arose from the 
increased quantity of blood thrown into the vessels o* 
the eye-ball, — the increased pressure thus produced 
upon the retina ; and from the increased sensibility 
thus given to the sentient membrane. Subsequent 
observations have confirmed this opinion, and though 
I cannot pretend to have demonstrated it, I have no 
hesitation in expressing it as my conviction, that the 
apparent increase of tint to which I have referred, is 
not an optical, but a physiological phenomenon. li 
this is the case, we are furnished with a principle 
which may enable us not only to appreciate faint 
tints, which cannot otherwise be recognized, but to 
perceive small objects which, without best telescopes, 
might be otherwise invisible. 


MACHINERY. 

The utility of machinery, in its application to ma- 
nufactures, consists in the addition which it makes 
to human power, the economy of time, and in the 
conversion of substances apparently worthless into 
valuable products. The forces derived from wind, 
from water, and from steam are so many additions 
to human power, and the total inanimate force thus 
obtained in Great Britain (including the commer- 
cial and manufacturing) has been calculated, by 
Dupin, to be equivalent to that of 20,000,000 la- 
bourers. Experiments have shown that the force 
necessary to move a stone on the smoothed floor 
of its quarry is nearly two-thirds of its weight ; on 
a wooden floor, three-fifths ; if soaped, one-sixth ; 
upon rollers on the quarry floor, one thirty-second ; 
on wood, one-fortieth. At each iiicrease of know- 
ledge, and on the contrivam i- of every new tool, 
human labour is abridged : the man who contrived 
rollers quintupled his power over brute matter. The 
next use of machinery is the economy of time, and 
this is too apparent to require illustration, and may 
result either from the increase of force, or from 
both united. Instances of the production of valu- 
able substances from worthless materials are con- 
stantly occurring in all the arts ; and though this 
may appear to be merely the ron.sequence of scien- 
tific knowledge, yet it is evident that science cannot 
exist, nor could its lessons be made productive by 
application, without machinery. In the history ot 
every science, we find tlie improvements of its ma- 
chinery, the invention of instruments, to constitute 
an important part. The chemist, the astronomer, 
the husbandman, the painter, the sculptor, is such 
only by the application of machinery. Applied 
science in all its forms, and the fine and useful arts, 
are the triumphs of mind indeed, but gained through 
the instrumentality of machinery. The difference 
between a tool and a machine is not capable of very 
precise distinction, nor is it necessary, in a popular 
examination of them, to make any distinction. A 
tool is usually a more simple machine, and gene- 
rally used by the hand ; a machine is a complex 
tool, a collection of tools, and frequently put in 
action by inanimate force. All machines are in- 
tended either to produce power, or merely to trans- 
mit power and execute work. 
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Of the class of mechanical agents by which motion 
is transmitted,— the lever, the puUey, the wedge, 

jjj^g jjeen demonstrated that no power is gained 

by their use, however combined. Whatever force 
*8 applied to one part, can only be exerted at some 
other, diminished by friction and other incidental 
rauses ; and whatever is gained in the rapidity of 
e xecution, is compensated by the necessity of exert- 
ing additional force. These two principles should 
be constantly borne in mind, and teach us to limit 
our attempts to things which are possible. 

1. Accumulating Power. — When the work to be 
done requires more force for its execution than can 
be generated in the time necessary for its comple- 
tion, recourse must be had to some mechanical 
method of preserving and condensing a part of the 
power exerted previously to the commencement of 
the process. This is most frequently accomplished 
by a fly wheel, which is a wheel having a heavy rim, 
so that the greater part of the weight is near the 
circumference. It requires great power, applied 
for some time, to set this in rapid motion, and 
when moving with considerable velocity, if its force 
is concentrated on a point, its effects an* exceedingly 
powerful. Another method of accumulating power 
consists in raising a weight , and then allowing it to 
fall. A man, with a heavy hammer, may strike 
repeated blows on the head of a pile without any 
effect, but a heavy weight, raised by machinery to 
a greater height, though the blow is less frequently 
repeated, produces the desired effect. 

2. Regulating Power* — Uniformity and steadi- 
ness in the motion of the machinery are essential 
both to its success and its duration. The governor, 
in the steam engine, is a contrivance for this pur- 
pose. A vane or fly of little weight, but large 
surface, is also used. It revolves rapidly, and soon 
acquires a uniform rate, which it cannot much 
exceed ; because any addition to its velocity pro- 
duces a greater addition to the resistance of the air. 
This kind of fly is generally used in small pieces of 
mechanism, and, unlike the heavy fly, it serves to 
destroy, instead of to preserve force. 

3. Increase of Velocity. — Operations requiring a 
trifling exertion of force may become fatiguing by 
the rapidity of motion necessary, or a degree of 
rapidity may be desirable beyond the power of mus- 
cular action. W henever the work itself is light, it 
becomes necessary to increase the velocity in order 
to economize time. Thus twisting the fibres of 
wool by the fingers would be a most tedious opera- 
tion. In the common spinning-wheel, the velocity 
of the foot is moderate, but, by a simple contrivance, 
that of the thread is most rapid. A band, passing 
round a large wheel, and then round a small spin- 
dle, effects this change. This contrivance is a 
common one in machinery. 

4. Diminution of Velocity. — This is commonly 
required for the purpose of overcoming great resist- 
ances with small power. Systems of pullies afford 
an example of this ; in the smoke jack, a greater 
velocity is produced than is required, and it is 
therefore moderated by transmission through a 
number of wheels. 

5. Spreading the Action of a Force exerted for 
a few minutes over a large IHme. — This is one of 
the most common and useful employments of 
machinery. The half minute which we spend 
daily in winding up our watches is an exertion of 
force which, by the aid of a few wheels, is spread 
over twenty-four hours. A great number of au- 


tomata, moved by springs, may be classed under 
this division. 

C. Saving Time in natural Operations. — The 
process of tanning consists in combining the tan- 
ning principle with every particle of the skin, which 
by the ordinary process of soaking it in a solution 
of the tanning matter requires from six months to 
two years, lly inclosing the solution with the hide 
in a close vessel, and exhausting the air, the pores 
of the hide being deprived of air, exert a capillary 
attraction on the tan, which may be aided by pres- 
sure, so that the thickest hides may be tanned in 
six weeks. The operation of bleaching aflbrds 
another example. 

7. Exerting Forces too large for human Power . — 
When the force of large bodies of men or animals 
is applied, it bi'comes difficult to concentrate it 
simultaneously at a given point. The power of 
steam, air, or water is employed to overcome re- 
sistances which would require a great expense to 
surmount by animal labour. The twisting of the 
largest cables, the rolling, hammering, and cutting 
of large massea of iron, the draining of mines, 
require enormous exertions of ])hysical lorce, con- 
tinued for conbiderable periods. Other means are 
used when the force required is great, and the 
space through which it is to act is small. The 
hydraulic press can, by the exertion of onf; man, 
produce a presaiire of 1500 atmospheres. 

8. Executing Operations too delicate for human 
Touch. — The same power which twists the stoutest 
cable, and weaves the coarsest canvas, may be em- 
ployed to moie advantage than human hands, in 
spinning the gossamer thread of the cotton, and 
entwining, with fairy fingers, the meshes of the 
most delicate fabric. 

9. Registering Operations. — Machinery affords a 
sure means of remedying the inattention of human 
agents, by instruments, for instance, for counting 
the strokes of an engine, or the number of coins 
struck in a press. The tell-tale, a piece of me- 
chanism connected with a clock in an apartment to 
which a watrJiman has not access, reveals whether 
he has neglected, at any hour of his watch, to pull 
a string in token of his vigilance. 

10. Economy of Materials. — The precision with 
which all operations are executed by machinery, and 
the exact similarity of the articles made, produce a 
degree of economy in the consumption of the raw 
material w'hich is sometimes of great importance. 
In reducing the trunk of a tree to planks, the axe 
was formerly used, with the loss of at least lialf the 
material. The saw produces thin boards, with a 
loss of not more than an eighth of tlie material. 

] ] . The Identity of the Result. — Nothing is more 
remarkable than the perfect similarity of things 
manufactured by the same tool. If the top of a box 
is to be made to fit over the lower part, it may be 
done by gradually advancing the tool of the sliding 
rest ; after this adjustment no additional care is 
requisite in making a thousand boxes. The same 
result appears in all the arts of printing ; the im- 
pressions from the same block, or the same copper- 
plate, have a similarity which no labour of the 
hand could produce. 

12. Accuracy of the Work. — The accuracy with 
which machinery executes its work is, perhaps, 
one of its most important advantages. It would 
hardly be possible for a very skilful workman, with 
files and polishing substances, to form a perfect 
cylinder out of a piece of steel. This process, by 
the aid of the lathe and the sliding rest, is the every 
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day employment of hundreds of workmen. On 
these two last advantages of machinery depends the 
system of copying, by which pictures of the 
original may be multiplied, and thus almost un- 
limited pains may be bestowed in producing the 
model, which shall cost 10,000 times the price of 
each individual specimen of its perfections. Opera- 
tions of copying take place, by printing, by casting, 
by moulding, by stamping, by punching, with 
elongation, with altered dimensions. A remarkable 
example of the arts of cojiying lies before the eye 
of the reader in these pages. 1. They are copies 
obtained by printing from stereotype plates. 2. 
Those plates are obtained (by casting) from moulds 
formed of plaster of Paris. ,*l. The moulds are 
copies obtained by pouring the plaster, in a liquid 
state, upon the moveable types. 4. The types are 
copies (by casting) from moulds of copj»er, called 
matrices. 5. The lower part of the matrices 
bearing the impressions of the letters or characters 
are copies (by punching) from steel punches, on 
which the same characters exist in relief. 6. The 
cavities in these steel punches, as in the middle (/f 
the letters Ti, &c., are j)roduced from other steel 
punches in which those parts are in relief. 

PREPARATION OF PIGMENTS. 

(Resumed from page 222.) 

GRF.ENS. 

Oxide of Chrome. — This pigment exists perfectly 
formed in a natural state ; but hitherto it has been 
found in such small quantities that the supply is not 
sufficient for the demands of art. That commonly 
used in painting is an artificial production, which is 
obtained from the decomposition of chromate of 
mercury by the action of beat. For this purpose 
the chromate is placed in a small graduated retort, 
which is filled with it in the projiortion of from 
two-thirds to three-quarters of the vessel’s dimen- 
sions ; this is placed in a reverberatory furnace, to 
the neck of which a tube is attached, and to the 
outer end of this tube is fixed a sleeve, or bag of 
linen, which is plunged into water to facilitate the 
condensation of the mercury as it volatilizes. By 
slow degrees the retort is brought to a red heat ; 
the chromate of mercury is then decomposed, and 
changed into oxygen, mercury, and oxide of chrome; 
the oxygen disengages itself in the state of gas ; the 
mercury passes across the linen, and condenses ; 
the oxide of chrome remains in the receiver ; and, 
after a strong heat of three-quarters of an hour 
longer, the operation may be considered comjdete. 

M, Velasaigne has discovered a process more 
facile and economic than the preceding for producing 
this oxide of a fine green color, and of a uniform 
intensity. His method consists in calcining, in a 
close crucible, and at a red heat, equal parts of 
chromate of potass and of sulphur ; then to wash 
with lye the greenisli mass produced, to dissolve and 
carry off the sulphate and sulphuret of potass formed 
by the operation : the oxide of chrome then pre- 
cipitates, and is obtained pure after many washings. 
It is not requisite that the chromate of potass should 
be crystallized, to take from it by these means the 
oxide of chrome. M. Delasaigne has succeeded 
equally well in producing as fine a color, by calcin- 
ing with the sulphur produced by the evaporation, 
given out by the solution of chromate of iron, 
heated with mtre, and which iron he had previoQsly 


saturated with the weak sulphuric acid, to precipi- 
tate the silex and alumine which are often combined 
with that metal. 

The oxide of chrome is chiefly used in enamel 
painting. It may be employed in oil ; and if this 
but seldom happen, it must be attributed to the 
high price of the color, and also because it has not 
much brilliancy; yet it has more body than any 
other of the green colors ; and this is sometimes an 
advantage. 

Ter7'a Verte^ or Green Earth. — This substance, 
which is found on Monte Baldo, in the vicinity of 
Verona, is an unctuous earth of a pure green tint, 
v;hich grows darker when mixed with oil. Klaproth, 
who analyzed it, found that it contained of 


Silex 


Oxide of iron 

28 

Magnesia 

2 

Potass 

10 

W ater 

6 


99 


The green earth of Cyprus, which he has also 
analyzed, is composed of the .same elements, differ- 
ing little in their proportions. There are other 
green earths, called by the mineralogists chlorites, 
which differ fiom the latter in this respect, — that 
they contain alumine, but no potass. Green earth 
is often mixed with veins of brownish or reddish 
ochre, which, of course, will affect the colors ; but 
there are pieces found of one equal and bright tint ; 
those, therefore, have the preference. Rubens has 
avcailcd himself much of this color, not in liis 
landscapes only, but also in his carnation tints in 
his figures of a dead Christ. It is evident that 
much of the glazing i.s done with terra verte : it is, 
in fact, most useful in glazing ; because, having 
only a thin substance, it can be rendered jiale by a 
small portion of white, but in the end it becomes 
darker by the concentration of its molecules. We 
see in the greater part of Alexander Veronese’s 
works, for instance his dying Clco]>atra, some demi 
tints, which are too green, and wdiich certainly were 
not so originally ; it, therefore, must be used with 
great caution. It should be ascertained beforehand, 
whether a mineral color will, in time, become darker 
than when first laid on the picture. To ascertain 
the fact, it is only requisite to put a drop of oil upon 
one of these colors in their natural state; and if the 
tone tlii.s gives to it should be more intense than 
that which it acipiires by being ground up, it may 
fairly be concluded that it will attain to the same 
degree of strength whenever, having completely 
dried, its molecuie.s shall have re-united as closely 
as it is possible. Umber, terra sienna, and terra 
verte, are of this class. 

Verdigris. — The acetic acid, (vinegar) and the 
protoxide of copper combine in several proportions; 
the only one demanding attention is the above com- 
pound, forming the common verdigris of commerce, 
which is distinguished by the terms French and 
English, the foriuer of which wras for many years 
considered to be suiirrior to the latter. The present 
method of preparing verdigris, in this country, is 
by forming alternate layers of copper plates, and 
woollen cloth steeped in acetic acid (the pyroligne- 
ous is generally employed) ; after a short time, the 
plates become corroded by the action of the acid, 
this is removed and the process repeated, until the 
plates are dissolved. The French process differs 
from the preceding by the employment of the stalks 
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and husks of the grapes after the juice has been ex- 
pressed, these being moistened with water or thin 
wine, and kept in a warm temperature, acetous fer- 
mentation soon commences j when this has taken 
place, alternate layers of this fermenting mass and 
plates of copper are formed, which are afterwards 
treated in a manner similar to that described above. 
The verdigris of commerce is frequently adulterated 
with common chalk colored blue by sulphate of 
copper. As a pigment it is but little employed at 
the present day by artists, as but little dependence 
can be placed upon it. 

Crystallized Verdigris, or Acetate of Copper . — 
This substance is combined of acetous acid and 
oxide of copper, to which the chemists have given 
the above appellation. It is prepared by dissolving 
verdigiis in distilled vinegar, evaporating it, and 
then crystallizing the solution. 

The painters, who lived at the time when the 
arts were restored in Italy, used this color ; and 
Leonardo da Vinci, in his Treatise on Painting, 
chap, xcix., advises the application of varnish to 
the surface of the color as soon as it is dry ; be- 
cause, being a soluble salt, it would be carried olf 
whenever the ]>icture was washed. This color, 
when ground in oil varnish, is not soluble in water, 
but its only use is in glazing. The bright grirns 
seen in some old pictures aie made by glazings of 
verdigris. Yet it is probablcj that the ancients knew 
ScheeleVs green, the arseniate of copper. 

Sckeelc's Green. — The following jirocess for mak- 
ing this color has been published by its discoverer : — 

Dissolve two pounds of sulphate of coj)per in 
eleven pints of pure (warm) water, in a copper 
vessel : then melt separately, also in warm water, 
two pounds of potass and eleven ounces of white 
arsenic pulverized ; when dissolved, the liquid is to 
be filtered and changed into another vessel ; the 
warm arsenical solution is then thrown upon the 
sul])hate of copper, adding only a little at a time, 
stirring it con.stantly ; when properly combined, the 
mixture is to be left quite still for some hours, and 
the color is precipitated ; the clear liquid is then 
decanted ; upon the residuum some pints of warm 
water are thrown ; this is to be well stirred ; it is 
allowed to settle, and is then decanted ; having in 
this way washed the precipitate three or four times, 
it must be passed through a filter, and when suffi- 
ciently firm it is put into sha])e and dried upon un- 
sized paper. 

The above quantity should produce one pound 
six ounces of dry color. 

By this process, however, we are not certain of 
obtaining the same shade of color ; because the 
potass of commerce does not always contain the 
same quantity of alkali. In such a case there would 
be a waste of either sulphate of co])per or of potass 
and arsenic. 

To make the results more certain, and not to lose 
any of the materials, the acid of ar.senic and the 
sulphate of copper must be corabim d. For that 
purpose the arsenic should be reduced to jiowder 
and dissolved in a sufficient quantity of water ; the 
solution IS then to be mixed with a sufficient quan- 
tity of the sulphate of copper, one part of arsenic 
to ten of sulphate ; this w ill not make any preci- 
pitate ; some carbonate of soda or of potass is then 
dissolved ; a very small portion of the arsenicated 
copper is then to be put into a glass, and precipitated 
by one or other of the two alkalies ; the result will 
show whether the shade of color is that required ; 
if it be too yellow (which it will be if the proportion 


of ten of arsenic to one hundred of f dphate be 
exceeded), a fresh solution of pure sulphate of 
copper is to be added ; the operation may be carried 
on either in a cold or warm state ; if the former, 
the color will be more pale ; if carried on to a high 
temperature, the precipitate will appear like sand, 
and it then crystallizes ; if caustic alkali be used, 
the color becomes very dark and dries hard ; it 
sometimes happens that this color is required to be 
of the greatest intensity. Prepared by this method, 
Scheele's green has a glassy fracture, and is difficult 
to grind ; but if it be soaked in water and afterwards 
allowed to dry gradually in the air, it will split into 
small pieces, and then it can be triturated much 
more readily. 

In place of soda or potass, the precipitate may be 
made with lime water; but it requires a very great 
quantity to precipitate completely the arsenicated 
solution, but the precipitate will be equally fine. 

Sweinforth and Vienna Green. — For many years 
past there has been a very brilliant green from 
copper, known in commerce by the name of Vienna, 
Brunswick, or Sweinforth green. ,li 

M. Broconnut, having analyzed it, has succeeded 
in preparing it in the following manner : — 

Six parts of snlpliate of copper are to be dis- 
solved ill a small quantity of warm water ; then boil 
six parts of the white oxide of ursenii!, a?id one 
part of potass ; mix this solution by slow degrees 
with the first, until the efiVvv cseenee is quite gone 
ofl'; it soon forms a yellow precipitate, rather dirty, 
greenish, and very abundant ; three parts of acetous 
acid are then to be added, so as to allow a trilling 
excess discoverable by the smell ; by slow degrees 
the volume of the jirecipitate dimini8he.H, and in a 
few hours it spontaneously forms a deposit at the 
bottom of the liquor (which is quite discolored) a 
powder of a fine green color, and slightly crystalline; 
tlie floating liquor is then decanted, and the preci- 
pitate i.s carefully washed. 

Dr. Liebig has published another process, here 
subjoined, which gives the same result. 

•Some distilled vinegar is to be put into a copper 
saucepan, and, being heated, one part of verdigris is 
to he dissolved in it ; to this is added a watery solu- 
tion of one part of white oxide of arsenic ; these 
form a precipitate of a dirty green tint, which, for 
the beauty of the color, must be got rid of; for this 
purpose an additional quantity of vinegar must be 
added, until the precipitate is again dis.soJved ; the 
mixture is then to be boiled; a new precipitate is 
formed in granular crystals of a beautiful green 
color ; the li({uid is then drawn of!*, and the color 
carefully washed. 

If the floating liquor should still contain an excess 
of copper, some arsenic is to be added ; if only 
arsenic, then acetate of copper , or if it contains an 
excess of acetous acid, this will serve to dissolve 
more verdigris. 

Instead of dissolving verdigris in vinegar, crys 
tallized verdigris will do as well, dissolved in water. 
The color prepared in tins way has a blueish shade : 
if it is required to be more yellow, the ar&'enic must 
C3fe increased. It might al&o be desirable that it 
should be of a deeper hue : for this purpose a pound 
of potu^s must be dissolved in water; add to this 
ten pounds of the color obtained as above, and heat 
the whole over a moderate fire. The color will soon 
be observed to grow darker, and take the required 
hue; if boiled too long, it comes near the tint of 
Scheele's green, but always is superior to it in beauty 
and brightness. The idkaline liquor which remains 
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after the operation may be used in preparing 
Scheele^B green. 

Brunswick Grem. — The two following processes 
afford two green pigments, which are commonly 
called Brunswick greens, although they bear no 
relation to each other chemically. 

Into any convenient vessel pour a saturated solu- 
tion of muriate of ammonia, (sal ammoniac) to which 
add shreds or filings of metallic copper ; cork the 
vessel securely, and place it in a warm apartment for 
three or four weeks, during which time a portion of 
the coj)per will be converted into a green powder ; 
this when separated from the unoxidized copper, 
washed and dried, affords one of the best greens of 
this class. 

The other process is simply that of adding to a 
solution of sulphate of copper, bitartrate of potass, 
(cream of tartar) stirring the mixture after each 
addition, until the original blue color of the solu- 
tion is destroyed, when the precipitate has settled. 
This, when treated in the usual manner, is an infe- 
rior pigment of the above class. 

Sap The pigment sap green is obtained 

from the faice of unripe buckthorn berries ; the ex- 
pressed juice is strained and evaporated to dryness ; 
it is not unfrequently mixed with alumina to give it 
body. 

(To be continued.) 

MISCELLANIES. 

Bergamot Oranges. — The Bergamot is a sort of 
citron, the fruit of which is shorter than that of the 
common citron. The essential oil contained in the 
cells of the peel is very odoriferous and agreeable: 
it is extracted either by pressing the peel between 
the thumb and finger, over a plate of glass placed 
sloping ; or by distillation with water. 

The Italian and French turners are also in, the 
habit of cutting a circle just through the ])ee], and 
carefully stripping it off in two hemisjiheres, turning 
these inside out and drying them. When dry, they 
are put on a mould, and their figure being corrected 
in a lathe, they are used to line globular boxes : the 
powerful but agreeable scent of the peel is commu- 
nicated to the substances contained in the box. 

Mode of making Sheet Lead in China. — The 
Chinese in manufacturing the thin sheet lead in 
which their teas are imported into this country, 
conduct the operation in an exceeeingly simple man- 
ner. The laminae are not rolled, as from their 
extreme thinness might be supposed; nor even 
hammered, as the appearance of the surface might 
indicate : but actually cast at once in the state in 
which we see them. Two men are employed ; one 
of them is seated on the floor with a large flat stone 
before him, with a moveable flat stone at his side. 
His fellow-workman stands beside him with a cru- 
cible containing the melted lead ; and having poured 
a sufficient quantity on the slab, the other lifts the 
moveable stone, and placing it suddenly on the fluid 
lead, presses it out into a flat and thin plate, which 
he instantly removes from the stone. A second 
quantity of lead is poured on in a similar manner, 
and a similar plate formed, the process being carried 
on with singular rapidity. The rough edges of the 
plates are then cut off, and they are afterwards 
soldered together for use. Mr. Waddell, a Scotch- 
man, who witnessed the operation in China, applied 
a similar method with great success in the formation 
of thin plates of zine for galvanic purposes . — Cabu 
net Oyclop<edia, 


Coloring Marble. — The art of coloring marbles 
so as to give them the richest and most beautiful 
tints, has been recently carried to great perfection 
in Italy, by M. Ciceri. A solution of nitrate of 
silver penetrates into the marble, and produces a deep 
color. A solution of nitro-muriate of gold penetrates 
about the twelfth part of an inch ; it gives a beau- 
tiful violet purple. A solution of verdigris gives a 
clear green ; solutions of dragon’s-blood likewise 
penetrate marble, giving it a beautiful red. It is 
penetrated to a considerable thickness by all alco- 
holic tinctures of coloring W'oods, such as Brazil- 
wood, Compcachy, Ac. The alcoholic tincture of 
cochenille, mixed with a little alum, produces a 
very beautiful bright color, which penetrates far 
into the marble, and makes it resemble the red 
marble of Africa. Orpiment dissolved in ammonia 
quickly dyes marble a yellow color, which becomes 
more vivid the longer it is exposed to the air. The 
solvent which causes the coloring matters to pene* 
trate farthest into the marble, is wax. Verdigris, 
which has been boiled in wax, and applied to mar- 
ble quite hot, penetrates to the extent of nearly 
half-an-inch, and produces a fine emerald. — Bir^ 
mingham Journal. 

Pelosine. — This substance has lately been ex- 
tracted by Wiggers from the root of the Cissampe- 
loH Pareira (Pareira hrava)^ — a drug which has 
lately been introduced into the English pharma- 
copoeia. The root is to be cut into small portions 
and boiled with water acidulated with suljihuric 
acid, three or four times successively ; the decoction 
is then to be })recipitated with carbonate of soda ; 
the browni.sh grey precipitate is to be washed, dried, 
and boiled again with acidulated water : the solution 
treated with animal charcoal, filtered and precipitated 
with carbonate of soda ; the yellow resulting preci- 
pitate is to be w'ashed, dried, and treated with ether, 
This affords pure pelosine. It is colorless ; when 
water is added to the solution in ether, a yellow 
translucid substance is preci})itated, which is pe/o- 
sine — free from water. It is uncrystallizable, with- 
out smell, sweetish bitter. It is a powerful base, 
forming salts with sulphuric, muriatic, nitric, acetic, 
oxalic and tartaric acids, but none of the products 
crystallize. — Athenamm. 

Professor Wheatstone, the inventor of the elec- 
trical telegraph which is now at work on the Great 
Western Railway, is at present at Brussels, where 
he has been trying the new improvements he has 
introduced in his apparatus. Mr. Wheatstone has 
succeeded in so simplifying his apparatus, that he 
has reduced the number of wires employed to two. 
They are covered with caoutchouc, and inclosed in 
tubes ; the principal thing to be attended to, is to 
protect them from wet. The great objection which 
had been previously made to these telegraphs was 
the difficulty of repairing the wires, in case any 
should be broken or damaged, as it was supposed 
it would not be possible to tell where the fracture 
was. This difficulty has been somewhat obviated by 
means of a small carriage moved along the line of 
the telegraph. The place where the defect lies is 
indicated by a magnetic needle, which changes its 
position the instant it arrives at the part where the 
connection is broken. Professor Wheatstone con- 
ceives that it is possible to communicate wdth his 
apparatus between Dover and Calais. He has been 
repeating his experiments at the Brussels observa- 
tory, in the presence of many scientific men.— 
JnventoPs Advocate. 
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CUTTING THE TEETH OF CLOCK 
WHEELS. 

We are not aware of any book whatever, in which 
is a description of a machine ada]»ted to cut the 
teeth of small wheels ; such, for example, as those 
belon^^iuj; to clocks, or such as arc adapted to models 
and other pieces of small machinery ; and as wheel- 
work is so universally wanted, and ready cut wheels, 
if of any unusual description, so ex))ensive and so 
difficult to procure, especially by those who reside 
at places distant from the metropolis, we doubt not 
that the account of a generally useful Tuachinc of 
this description will meet the wants of numerous 
amateurs and artizans, into whose hands our work 
may fall. 

Fig. 1 represents the side view of a wheel-cutting 
machine. 

Fig. 2 shows the same machine seen from the end, 
(the letters are the same in both representations,) 
also the various parts are in a relative proportion to 
each other, supposing them made of wood, the size 
of each, ^lerefore, may be easily obtained — the 
whole being one-sixth of the size of the machine 
from which the drawings were taken. 

A represents the bed, which consists of two 
cheeks, exactly similar to the bed of a common 
lathe. B is an upright block of wood, which is 
capable of a steady motion between the cheeks — it 
may have a wedge or other fastening below it, to keep 
it steady, — when to be set to any j)articuhir distance 
it is moved backwards and forwards by means of the 
screw Q, which is turned by the handle R. C C 
represents two arms, fitted to the sides of B by a 
single bolt, which not being screwed very tight, 
allows them and all connected witli them, a motion 
up and down, without disturbing B. H D are tN\o 
pieces of wood screwed upon (' C, and so bored us 
to allow an axis bearing the large wheel F to turn 
between them — the axis passing through one side 
and having a shoulder to it near the haiuile E, and 
borne on a pivot point at the opposite* ernl. (5 is a 
small wheel worked by the large wheel F. The 
same axis that bears tlie small wheel G, bears also 
the cutter H, which cutter is represented of its 
proper size in Fig. 3, — it is of hardened steel, and 
bears teeth like those ot a saw, but not above ha'f 
the size shown. It fits on to the axis by means of 
a nut and screw as seen in Fig. 4. The axis itself 
is readily taken off by loosening the thumb screw 
which holds it, it being borne on two pivot points. 
There is a second H in the first figure attached to a 
handle, — this handle is, vvlieii the machine is in 
work, to be borne upon with the hand, in order to 
bring the cutter tightly down upon the work. The 
spring J is placed so as to bear up the same parts 
again when the hand is removed from the handle H. 
K is a screw which is to be adjusted so as to limit 
the effect of bearing down the handle, that the teeth 
may be cut all of the same dcptli. 

A second part of the machine is seen beneath. 
O is a spindle fitting into a socket ; the socket itself 
is merely a bit of wood fixed between the cheeks of 
the machine, with a round hole in it. The spindle 
has a shoulder resting on the socket, and moving 
round with a very steady, equable, and regular 
motion, and bearing with it the dividing plate L, 
and the wheel to be cut P. The way in which this 
last is fixed on is easily seen by the figures. N is 
an upright stud bearing the spring M, which has a 
point at the further end. The dividing plate must 
be graduated with a certain range of circles, so that 


any particular number of teeth may be cut — for in- 
stance, if one circle contains 120 divisions, it will 
cut wheels of any of the following number; — 120, 
60, 40, 30, 24, 20, 15, 12, 10, 8, 6, 5, 4, 3, and 2, 
so also 140 will cut 70, 35, 28, 20, 14, 10, 7, or 5. 

To use the above machine, screw on the wheel 
which is to be cut upon the top of the spindle (). 
Consider the circle of the dividing plate which is to 
be used, and fix it by the point of M, at the first 
mark to be used. Now turn the handle R, so as to 
withdraw B to its proper distance, which will be 
seen by bringing the cutter H upon the work, and 
so as to cut away a small portion, when the han<lle 
H is borne down and the winch E is turned round. 
Thus cut the first tooth carefully to the proper 
depth, and when cut, turn down the screw K till 
it meets and rests upon the bed A. K and R are 
not to be touched any more during the whole ope- 
ration. To cut a second tooth, turn round the 
dividing ])late the proper distance, — fix M in a new 
hole, bear upon the handle H and turn E as before. 
A third, fourth, and all other teeth may be cut in a 
similar manner. 

The teeth of the wheels when first cut will present 
the ap]»earance of those in Fig. 5 — in order to round 
the corners of them, a second cutter is to be sub- 
stituted in lieu of the first ; this being of the shape 
necessary and formed like a file, easily polishes tiie 
points of the teeth, as by an operation similar to the 
last they are made to pass one by one under it. 

Fig. 6, 7, and 8, show the points of such 
different cutters, as may be necessary for different 
purposes. 


CREOSOTE 

Is the most imj)ortant of the five new chemical pro- 
dticls obtained from wood tar by Dr. Reichenbach. 
The other lour, parnffine^ eupioue, picamar^ and 
piltacal, have hitherto been a])plicd to no use in the 
arts, and may be regarded at present as mere ana- 
lytical curiohities. 

Creosote may be prepared either from tar or from 
crude j)yrolignious acid. The tar must be distilled 
till it acquires tlie consistence of pitch, and at the 
utmost till it begins to exhale the white vapours of 
paraffine. The liquor which passes into the receiver 
divides itself into three strata, a watery one in the 
middle, between a heavy and a light oil. The lower 
stratum alone is ada])ted to the preparation of 
creosote. 

1. The liquor being saturated with carbonate of 
potash, is to be allowed to settle, and the oily mat- 
ter which floats at top is to be decanted off. When 
this oil is distilled, it affords at first, products lighter 
than water, which are to be rejected ; but the hea- 
vier oil which follows is to be separated, washed 
repeatedly by agitation, with fresh portions of dilu* 
phosphoric acid, to free it from ammonia, then 
some time at rest, after which it must be washed y 
water from all traces of acidity, and finally distiDd 
along with a new portion of dilute phosphoric a^d, 
taking care to cohohate^ or pour back the distVed 
product repeatedly into the retort. 

2. The oily liquid thus rectified is colorless ; it 
contains much creosote^ but at the same time eupine, 
See. It must therefore be mixed with potash IV 
1'12 sp. grav., which dissolves the creosote. The 
eupione floats upon the surface of that solutioD 
may be decanted off. The alkaline foluti<>n i^to be 
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exposed to the air^ till it blackens by decomposition 
of some foreign matter. The potash being then sa- 
turated with dilute sulphuric acid, the creosote 
becomes free, when it may be decanted or syphoned 
off and distilled. 

3. The treatment by potash, sulphuric acid, &c., 
is to be repeated upon the brownish creosote till it 
remains colorless, or nearly so, even upon exposure 
to air. It must be now dissolved in the strongest 
potash lye, subjected to distillation anew, and lastly, 
re-distilled with the rejection of the first products 
which contain much water, retaining only the fol- 
lowing, but taking care not to push the process too 
far. 

In operating upon pyrolignious acid, if we dissolve 
effloresced sulphate of soda in it to saturation, at the 
temperature of 167° F., the creosote oil will separate 
and float upon the surface. It is to be decanted, 
left in repose for some days, during which it will 
part with a fresh portion of the vinegar and salt. 
Being now saturated while liot, with carbonate of 
potash and distilled with water, an oily liquor is 
obtained, of a pale yellow color. This is to be 
rectified by phosphoric acid, &c., like the crude 
product of creosote from tar. 

Creosote is apparently composed of 76*2 carbon, 
7*8 hydrogen, and 16*0 ovygen, in 100 parts. It is 
an oily looking liquid, slightly greasy to the touch, 
void of color, having an acrid burning taste, and 
capable of corroding the ej iderniis in a short time. 
It posesses a penetrating disagreeable smell, like 
that of highly smoked hams, and when inhaled up 
the nostrils; causes a flow of tears. Its specific 
gravity, is 1.0337, at 58° F. Its consistence is simi- 
lar to that of oil of almonds. It has no action 
upon the colors, of litmus or turmeric, but com- 
municates to white ji.ipcr a stain which disappears 
spontaneously in a h w hours, and rapidly by the 
application of heat. 

It boils without decomposition at 398° F., 
under the average baromclric pressure, remains 
fluid at 16° F., is a non-conductor of electricity, re- 
fracts light jiowcrfully, and bums in a lamp with a 
ruddy saioky flame. 

When mixed with water at 58° F. it forms two 
different combinations, the first being a solution of 
1 part of creosote in 400 of water ; the second, a 
combination of 1 part of water with 10 parts of 
creosote. It unites in all proportions with alcohol, 
hydric ether, acetic ether, nu])htha, eupione, carbu- 
ret of sulphur, &c. 

Creosote dissolves a large quantity of iodine and 
phosphorus, as also of sulphur with the aid of heat, 
but it deposits the greater part of them in crystals, 
on cooling. It combines with potash, soda, am- 
monia, lime, baryta, and oxide of copper. Oxide 
of mercury converts creosote into a resinous matter, 
while itself is reduced to the metallic state. Strong 
sulphuric and nitric acids decompose it. 

Creosote dissolves several salts, particularly the 
acetates, and the chlorides of calcium and tin ; it 
reduces the nitrate and acetate of silver. It also 
dissolves indigo blue ; a remarkable circumstance. 
Its action upon animal matters is very interesting. 
It coagulates albumen, and prevents the putrefac- 
tion of butcher’s meat and fish. For this purpose 
these substances must be steeped a quarter of an 
hour in a weak watery solution of creosote, then 
drained and hung up in the air to dry. Hence 
Reichenbach has inferred that it is owing to the 
presence of creosote, that meat is cured by smoking : 
but he is not correct in ascribing the effect to the 


mere coagulation of the albumen, since. alone, 
without creosote, will putrefy in |he course of 24 
hours, during the heats of summer. It kills plants and 
small animals. It preserves flour paste unchanged 
for a long time. 

Creosote exists in the tar of beech -wood, to the 
amount of from 20 to 25 per cent., and in crude 
pyrolignious acid, to that of IJ. 

It ought to be kept in well-stoppered bottles, 
because when left open, it becomes progressively 
yellow’, brown and thick. 

Creosote has considerable power upon the nervous 
system, and has been applied to the teeth with ad- 
vantage ill odontalgia, as well as to the skin in 
recent scalds. But its medicinal and surgical vir- 
tues have been much exaggerated. Its flesh-pre- 
serving quality is rendered of little use, from the 
difl5culty of removing the rank flavor which it im- 
parts. 


rUINTING FINE WOOD CUTS. 

As the method of printing engravings on jvood, here 
described, aj)plies to what is termed fine printing, it 
may be as well in the outset to define what is meant 
by this exprcKS'.on, in its application to this subject. 

Fine printing, in this point of view, is the art of 
obtaining impu s'- ions from an engraving on wood, 
of the surfaci* and the surface only, so as to produce 
the effect wliicli the artist intended, in the highest 
state of peifectum. 

After putting a block on the press, the workman 
ought to be vtM-y gentle in the pull for the first im- 
pression, to prevent an accident, which has fre- 
quently occurred from thouj>hlleHsness in this par- 
ticular, by making the pull too hard, and crushing 
some of the lines ; by avoiding this he will be safe, 
and can projiortion his jmll to the subject, lie 
should also examine, })revious to pulling, that there 
be nothing on tlie block — no pins that he may have 
for his lympan sheet, nor any needle with which he 
may have been taking out a pick. — Such accidents 
have happened, and caused great trouble to the en- 
graver, as well as loss of time and disappointment ; 
besides entailing a character of carelessness on the 
jjrinter. 

Neither the pressure nor the impression in an 
engraving on wood should be uniformly equal : if 
they be, the effect that is intended to be produt'cd 
by the artist will fail ; and instead of light, middle 
tint, and shade, an impression will be jiroduced that 
possesses none of them in perfection ; some parts 
will be too bard and black, and other parts have 
neither pressure nor color enough, with obscurity 
and roughness, and without any of the mildness 
of the middle tint, which ought to pervade great 
part of an engraving, and on which the eye re- 
poses after viewing the strong lights and the deep 
shades. 

To produce the desired effect, great nicety and 
patience are required in the pressman ; a single 
thickness of thin India jiaper, which is the paper I 
would always recommend to be used as overlays for 
engravings, is frequently required over very small 
parts, with the edges of it scraped down, for it is 
advisable that the o\erlay should never be cut on the 
edges, but, even where great delicacy of shape is not 
required, that it should be tom into the form 
wanted, which reduces the thickness of tl^ edges, 
and causes the additional pressure to blctu^with the 
surrounding parts. 
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Partkular parts of the impression will frequently 
come up much too strong, and other parts too weak ; 
it wiU then be necessary to take out from between 
the tympans a thickness of paper, and add an addi- 
tional tympan sheet, cutting away those parts that 
come off too hard, and scraping down the edges ; 
scraping away half the thickness of a tympan sheet 
in small parts that require to be a little lightened 
will improve the impression. 

The light parts require little pressure, but the 
de]>ths should be brought up so as to produce a full 
and firm impression. 

If a block be hollow on the surface, underlaying 
the hollow part will bring it up better than overlay- 
ing it, at least so much that it shall only require a 
thickness or two of paper as overlays. If a block 
be too low, it is advisable to underlay it, for the pur- 
pose of raising it to the proper height, in preference 
to making use of overlays, for they act in some mea- 
sure as blankets, being pressed into the interstices, 
and rendering the lines thicker than in the engraving. 

It will be necessary sometimes, when the surface 
of the block is very uneven, to tear away parts of 
tlie paper in the tympan, to equalise the im})ression 
where it is too hard. 

The pressman will find it convenient to pull a few 
impressions while he is making ready, on soiled or 
damaged India paper, for out of these lie can cut 
overlays to the precise shape and size that is wanted, 
as ho will constantly find it necessary to do so in 
instances where great accuracy is required in over- 
laying particular portions ; and in these instances 
he cannot well do without a sharp penknife and a 
pair of good small scissars. A fine sharp bodkin 
and a needle or two, to take out picks, are also 
needful ; but he should be particularly careful in 
so using them as that he did no injury. The best 
way to avoid this is to draw tlie bodkin or needle 
point cautiously in the direction of the lines. 

Engravings that are in the vignette form require 
great attention to keep the edges light and clear, 
and in general it is necessary to scr.qie aw ay one or 
two thicknesses of paper, in order to lighten the 
impression and keep it clean ; for the edges being 
irregular, and parts, such ns small branches of trees, 
leaves, &c. struggling, for the purpose of giving free- 
dom to the design, they are subject to come off too 
hard, and are liable to picks, which give great trou- 
ble, and are difficult to be kept clear of. Bearers 
letter-high placed round the block, if they can be 
applied without the balls touching them, will be 
found advantageous ; if they cannot, pieces of reg- 
let, pasted on the frisket in the usual way, and tak- 
ing on the furniture, must be substituted, but the 
high bearer is to be preferred where it can be 
adopted ; these bearers equalise the pressure on the 
surface of the engraving, and protect the edges from 
the severity of the pull, which is always injurious to 
the delicacy of the external lines. They also ren- 
der the subject more manageable, by enabling the 
pressman to add to, or diminish, the pressure on 
particular parts, so as to produce the desired effect. 

When great delicacy of impression is demanded 
in a vignette, it will be found beneficial, after the 
engraving is beat with ink, to take a small ball with- 
out ink, and beat the extremities : this will not only 
take away any superfluity, of ink, but will be a 
means of preventing picks, and give to the edges 
lightness and softness, particularly where distances 
are represented. 

If the extremities are engraved much lighter than 
the central portSi underlays should be parted on the 


middle of the block, which will give a firmer im- 
pression to those central parts of the subject : it 
would save trouble to cause the block to be a little 
on the face, as it would give facility in obtaining a 
good impression. 

When highly finished engravings on wood are 
worked separately, woollen cloth, however fine, 
should never be used for blankets, as it causes too 
much impression ; two thicknesses of stoutish hard 
smooth paper, in lieu of it, between the tympans is 
better; sometimes even apiece of glazed paste- 
board is used inside the outer tympan. The parch- 
ments ought to be in good condition, stretched tight, 
of a smooth surface, thin, and of regular thickness, 
so as to enable the pressman to obtain an impres- 
sion as nearly as possible from the surface only of 
the engraved lines. 

It is indispensably necessary that the balls should 
be in the best order, the same as for the finest work ; 
and the pressman should be very particular in tak- 
ing ink, distributing his balls, and beating the 
block well, otherwise he will not obtain clear, uni- 
form good impressions. If the block be small, 
and it is worked by itself, he will find tnat he can 
take ink more uniformly in small quantities, by- 
first taking ink with a pair of regular sized balls, 
and distributing, and then taking ink from them to 
w'ork his cut with ; and this more particularly if he 
be using a pair of small balls. For this w'ork he ought 
always to ha\ c the best ink that can be procured. 

A large wood cut left on the press all night is 
very apt to warp ; when this happens, a good me- 
thod to restoie it to its original flatness is to lay it 
on its face upon the imposing stone, with a few 
thicknesses of damp paper underneath it, and to 
))ldcc tlie flat side of a planer upon it, and four or 
five octavo pages of tied-up letter ; in the course of 
a few hours tlie block will be restored to its original 
flatness. This ni( tliod is preferable to steeping the 
block in water, which has been fiequently practised; 
for the steeping sw'ells the lines of the engraving, 
and consequently afleets the iin])rcssioii to a much 
greater extent tlian this operation. For retaining 
the original effect, as it eainc from the hands of the 
artist, I would carefully prevent the block ever being 
wet with water, and, when it had been worked in a 
form with types, would take it out before the form 
was w'aslied. 

To prevent this warping during the dinner hour 
or the night, turn the tympan down ujion the form, 
run the carriage in, and pulling the bar handle home, 
fasten it to the near cheek by the catch, where there 
is one, or else by a chain or rope, or by a stay to 
the bar from the off-cheek ; in iron presses iliis way 
is efficacious. 

However long a time boxwood may be kept inc 
the log, it will always twist and warp when cut into 
slices for engraving, on account of fresh surfaces 
being exposed to the air : large blocks may be re- 
stored to their flatness by laying them on a plane 
surface, with the hollow side downward, without any 
weight on them, in the course of a night. 

When only a few proofs are wanted from an en- 
graving, good impressions may be obtained with 
little trouble on India paper laid over it, and pulled 
without the tympan. This observation applies to 
small cuts, and those of a moderate size; if proofs 
are wanted from large ones, it will be found advan- 
tageous to put the India paper fur a few minutes 
into a heap of damp paper. 

A fine engraving on wood should never be brushed 
over with lye: the best method that 1 have found io 




MAGAZINE OF SCIENCE. 


261 


practice, is to wipe the ink off with a piece of fine 
woollen cloth damped with spirits of turpentine ; and 
if it should get foul in working, to clean with a 
softish brush and spirits of turpentine. It will be 
found in practice that spirits of turpentine take oft* 
the ink quicker, and affect the wood less, than any 
other article used ; and the facility wuth which the 
block is again brought into a working state, more 
than compensates for the trifling additional expense 
incurred, as nothing more is required than to wipe 
the surface dry, and to pull two or three impressions 
on dry waste fiaper. 

The engravers always show an impression when 
the block is taken home to their employer ; and this 
impression is taken in a manner, where the subject 
is not of a large size, such as to produce a superior 
effect to what a printer can with a press, when he 
has a number to do, which are generally worked in 
a form with types, and his price so low for printing, 
as not to enable him to do justice to the subjects. 
This causes great dissatisfaction to his employer, 
and be is unable to remedy the grievance ; for the 
cngraver^s proof is obtained by means of a burnisher, 
with one thickness of paper in addition to that 
printed on, so that he can examine each part to 
bring it up where it is required, and leave the others 
as delicate as he pleases * he thus obtains an im- 
pression from the surface only, perfect in all ifs 
parts, with the best ink that can be procured ; while 
the printer gives dissatisfaction, because he cannot, 
in the way of trade, perform impossibilities. 

Papillon, in his work on Kngraving on Wood, 
published in 176G, complains of a ])lan nearly 
similar being adopted by the French engravers, with 
which he finds great fault. The following is a 
translation of the passage : — 

* Some engravers on wood have the knack of fa- 
bricating the proofs of their <'n<jr(ivin« 4 a far more 
delicately, and in a more tlaltvMinc nrmii' r tlian they 
really ought to be ; and tliis is the means they 
make use of — they first take off two or three, in 
order to adjust one of ♦^heni to tlietr fane>,aud 
which they think will favour their impo.sifioii ; liav- 
ing selected it, they only beat anew the i)arts of the 
block charged with shades and the deejier strokes, 
in such a manner, tliat the lighter ones, distances, 
&c. being only lightly covered with ink, in as far as 
not being touched in the new beatinsr, they retain 
no more than what was left by the jjn-eediuj' im- 
pression ; the result is, that the new pi oof comes olf 
extremely delicate in those places, and 
pleasing to the eye; but when this block is printed 
in conjunction with the lcttcr})ress, the impressions 
thenap])ear in their natural state, and totally diller- 
ent from that which they presented on delivery of 
the work. The strokes arc of one equal tint, hard, 
and devoid of softness, and the distances are often 
less delicate than the foregrounds. I shall risk little 
by saying that all the three Le Suers have made 
use of this trick.' 

The pressman will find it an advantage, if it be 
necessary to do full justice to an engraving, to have 
a good impression from tlie engraver, and place it 
before him as a pattern, and then arrange the over- 
lays, &c., till he produces a facsimile in effect; but 
the most valuable lesson will be when lie can obtain 
the assistance of the artist at the press side, to 
direct him in making ready the cut ; and I would 
advise him by no means to be impatient at the tedi- 
ousness of the operation, as he will obtain more in- 
formation how to prodnee a fine impression by this 
than by any other means. It will also instiuct him 


how to meet the wishes of the draftsmi n and the 
engraver, with regard to effect in a way superior to 
any other ; and will, with care and attention, ulti- 
mately lead him to excellence in printing engravings 
on wood. — Savaffc^s Dictionary of Printing, 


HARDENING OF FILES. 

This is the last and most important part of file 
making. Whatever may be the quality of the steel, 
or however excellent the workmanship, if it is not 
well hardened all the labour is lost. 

Three things are strictly to be observed in hard- 
ening ; first, to prepare the file on the surface, so 
as to prevent it from being oxidated by the atmo- 
sphere when the file is red hot, which effect would 
not only take off the sharpness of the tooth, but 
render the whole surface so rough that the file 
would, in a little time, become clogged with the 
substance it had to work. Secondly, the heat ought 
to be very uniformly red throughout, and the water 
in w^hich it is quenched, fresh and cold, for the pur- 
pose of giving it the proper degree of hardness. 
Lastly, the manner of immersion is of g. eat import- 
ance, to prevent the files from warping, which in 
long thill files is very difficult. 

The first object is aecomplislicd by laying a sub- 
stance upon till* file, which when it fuses,, .forms as 
it were, a vuniiLli upon the surface, defending the 
metal from the action of the air. Formerly the 
process consi^lcd in first coating the surface of the 
file with ale grounds, and then covering it over with 
pulvt‘ri8ed common salt, (muriate of soda.) After 
this coating became dry, the files were heated red 
hot, and hardened ; after this, the surface was lightly 
brushed over with the dust of coke, when it ap- 
peared white and metallic, as if it had not been 
lie.ited. This jiroccss has lately been improved, at 
hast so far as relates to the economy of the salt, 
wliieli from tlie quantity used, and the increased 
thiel.iuss, had become a serious object. Those who 
use the imp.ovid method are now consuming about 
one-fourth the quantity of salt used iu the old method. 
The process consists in dissolving the salt iu water 
to saturation, which is about three iiouiids to the 
galinii, and stiffening it with ale ground.s, or with the 
■iu apcht kind of flour, such us that of heuns, to 
j about the ronsistenec of thick cream. The files re- 
1 qi.irc to he dij»pe(l only into this substance, and 
immediately lieuted and hurdt'iied. Tlie grounds or 
till* flour are of no other use, tliaii to give the mass 
consihteiiee, and by that means to allow a larger 
quantity of salt to be laid upon the surface. In 
tills method, tlie salt forms immediately a firm coat- 
ing. As soon us the water is evaporated, the whole 
of it becomes fused ujion the file. In the old me- 
thod the dry salt was so loosely attached to the file 
that the greatest ])art of it was rubbed off into the 
fire, and wus sublimed up the chimney, without 
producing any effect. 

The carbonaceous matter of the ale grounds is 
supposed to have some effect in giving hardness to 
the file, by combining with the steel, and- rendering 
it more highly carbonated. It will be found, how- 
ever, upon e.xperiment, that vegetable carbon does 
not combine with iron, with sufficient facility to 
produce any effect, in the short space of time a file 
is heating, for the purpose of hardening. Some file 
makers ure in the habit of using the coal of burnt 
leutlier, which doubtless produces some effect ; but 
the carbon is generally so ill prepared for the pur- 
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pose, and the time of its operation so short, as to 
render the result inconsiderable. Animal carbon, 
when properly prepared and mixed, with the above 
hardening composition, is capable of giving hardness 
to the surface even of an iron hie. 

This carbonaceous matter may be readily obtained 
from any of the soft parts of animals or.from blood. 
For this purpose* however, the refuse of shoemakers 
and curriers is the most convenient. After the vo- 
latile parts have been distilled over, from an iron 
still, a bright shining coal is left behind, which, 
when reduced to powder, is fit to mix with the salt. 
I.et about equal parts, by bulk, of this powder, and 
muriate of soda be ground together, and brought to 
the consistence of cream, by the addition of water. 
Or mix the powdered carbon with a saturated solu- 
tion of the salt, till it become of the above consist- 
ence. Files which are intended to be very hard, 
should be covered with this composition, previous 
to hardening. All files intended to file iron or steel, 
jv'.iticularly saw files, sliould be hardened with the 
aid of this mixture, in preference to that with the 
flour or grounds. Indeed, it is probable, that the 
<'arhonaceou^ powder might be used by itself, in 
point of economy, since the ammonia of hartshorn, 
obtained by distillation, would be of such value as 
to render the coal of no ex])ense. By means of this 
method the files made of iron, which, in itself, 
is unsus«e})tiblc of hardening, acquire a suj)er- 
ficial hardness sufficient for any file whatever. 
Such files may, at the same time, he bent into any 
form ; and, in consequence, are particularly useful 
for sculptors and die-sinkers. 

The next point to be considered is the best me- 
thod of heating the file for hardening. For this 
purpose a fire, similar to the common smith’s fire, 
is generally employed. The file is held in a pair of 
tongs by the tang, and introduced into the fire, con- 
sisting of very small coke, pushing it more or less 
into the fire for the purpose of heating it regularly. 
It must frequently be withdrawn with the view of 
observing that it is not too hot in any part. When 
it is uniformly heated, from the tang to the point, 
of a cherry red colour, it is lit to quench in the 
water. At present an oven, formed of fire-bricks, 
is used for the larger files, into wliich the blast of 
the bellows is directed, being open at one end, for 
the purpose of introducing the files and tlie fuel. 
Near to the top of the oven are placed ' two cross 
bars, on which a few files are placed, to be partially 
heating. In the hardening of heavy files, tliis con- 
trivance affords a considerable saving, in point of 
time, while it permits them also to be more uni- 
formly and thoroughly heated. 

After the file is properly heated for the purpose 
of hardening, in order to produce tlie greatest pos- 
sible hardness, it should be cooled as soon as pos- 
sible. The most common method of efiecting this 
is by quenching it in the coldest water. Some file- 
makers have been in the habit of putting different 
substances in their water, witli a view to increase 
its hardening property. The addition of sulphuric 
acid to the water was long held a great secret in the 
hardening of saw files. After all, however, it will 
be found, that clear spring water, free from animal 
and vegetable matter, and as cold as possible, is the 
best calculated for hardening files of every descrip- 
tion. 

. In quenching the files in water, some caution 
must be observed, All files, except the half-round, 
suould be immersed perpendicularly, as quickly as 
possible, so that the upper part shall not cool. 


This management prevents the file from warping. 
The half-round file must be quenched in the same 
steady manner ; but, at the same time that it is 
kept perpendicular to the surface of the water, it 
must be moved a little horizontally, in the direction 
of the round side, otherwise it will become crooked 
backwards. 

After the files arc hardened, they are brushed 
over with water, and powdered cokes, when the sur- 
face becomes perfectly clean and metallic. They 
ought also to be washed well in two or three clean 
waters, for the purpose of carrying off all the salt, 
which, if allowed to remain, will be liable to rust 
the file. They should moreover be dipped into 
lime-water, and rapidly dried before the fire, after 
being oiled with olive oil, containing a little oil of 
turpentine, while still warm. They are then 
finished. 


APPLICATION OF THE PHYSICO-CHEMI- 
CAL SCIENCES TO ARTS AND 
MANUFACTURES. 

IIY M. llECaUEREL. 

In the rapid whirl which, at the present period, 
bears alonj' the mental powers — in the midst of our 
most sober daily concerns — every one wishes to be 
initiated into the mysteries of natural philosophy, and 
is eager for discoveries in physics anti in chemistry, 
especially when they promise uscrul applications to 
the arts and manufactures. It is to discoveries of 
this natuie th.it I wish to call your attention: 
happy if I arn enabled to demonstrate to you that 
the numerous investigations which liave given rise 
to them, may souietiines contribute to the public 
good; but, before explaining them, jiermit me to 
offer a few remarks concerning experiments in 
general. 

Without the art of experimenting, physics, and 
chemi.^stry, who.se alliance has been productive of 
such great results, could not exist : but since it has 
been brought to })erfection, nothing has been able to 
arrest their progress : however, to render the study 
of jdiysic.s popular, it must be presented free from 
every obstacle. 

When a young man sees, for the first time, the 
instruments used in the study of physics, the finish 
of whose ornaments frequently contends with their 
precision, he should ask him.self whether this science 
may not be cultivated, with the hope of extending 
its limits, without having at his disposal the means 
of acquit iiig similar instruments. This single idea, 
if he has no other guide than himself, would be suf- 
ficient to deter him from devoting himself to a study, 
for which, before seeing a physical cabinet, he felt 
a decided inch tiation. But if he consult the works 
of the philosophers who have studied, fathomed, 
and analysed natural phenomena, from Galileo to 
the jiresent time, he will be convinced that the 
greatest discoveries, with the exceptions, however, 
of those which require very accurate measures, have 
most frequently been made with instruments formed 
of the first objects which could be procured, and 
which are always at the disposal of him who knows 
how to investigate nature. Among a thousand in- 
stances 1 may mention the following : — 

Galileo, at the age of eighteen, discovered the 
isochronism of the oscillations of the pendulum, by 
observing the periodical and regular motion oi a 
lamp suspended from the roofot the church of Pisa^ 
Lis native place. 
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Torricelli dificovered the pressure of the atmos- 
phere by means of a glass tube closed at one end, 
tilled with mercury, and reversed in a bath of that 
metal. 

Franklin, in order to establish the identity of 
lightning with electricity, sent up a kite into the 
atmosphere. 

Volta constructed the most admirable instrument 
which the physical and chemical sciences possess, 
with discs of silver, and little round pieces of damp 
cloth disposed in columns. 

Hauy, by the aid of a knife and a kind of coarse 
compass, was enabled to hnd the crystalline system 
of every mineral substance, and consequently its 
molecular constitution. 

Finally, do we apply physics to the study of natu- 
ral phenomena ? Nature herself becomes the labo- 
ratory, and we have, as instruments, the various 
objects profusely diffused over the surface of the 
globe. By simplifying the means of investi- 
gation, the study of physics is rendered less difficult; 
time is saved, and thus, life is doubled. 

In the explanation of works, the same simplicity 
should be kept up : for history teacheth us that the 
scientific career of a man frequently is reduced to 
a few general facts. Detailed works, executed to 
arrive at these facts, remain laid aside in scientific 
repertories, and may be compared to scaffoldings 
erected in order to raise a building, which, the edi- 
fice once finished, are pulled down. Hence it is 
that the scientific life of a man may be summed up 
in a few words ; but these few words express eternal 
t ruths, imperishable monuments of the genius which 
discovered them. Thus, Kepler is known by his 
three famous laws, the fruit of more than twenty 
years^ labor, and which, in immortalizing him, 
served Newton as data to find the laws of gravita- 
tion, whose action extends all over the universe. It 
is thus, also, that Newton himself shines forth with 
brilliant lustre, as having discovered the composi- 
tion of light, and the laws dcjiending on it ; and 
Volta, as having constructed the pile ; that CKrsted 
acquired great renown by having discovered the 
action exercised on a magnetic needle by an electric 
current, and Malus, for the discovery of the po- 
larization of light, by means of refiection. 

In order to obtain such great results, which may 
be expressed in few words, experiments must often 
be multiplied ad injinitumy and a host of detailed 
facts must be taken into consideration which pass 
unnoticed in the world. 

Such are the general principles which should di- 
rect the philosopher in his tedious investigations. I 
now arrive at less general questions. 

Every branch of physics has had its phases of 
glory, its times of repose, and its recrudescences, 
which, by turns, have extended its limits. Since 
nearly half a century, electricity has made rapid 
progress, and one cannot tell where its discoveries 
will stop, which are all stamped with the illustrious 
name of Volta. 

In Europe, and, I may even say, in all parts of the 
world, there is an emulation among all philosophers 
to extend its dominion, which cannot fail to produce 
the most beneficial results, as will be seen from the 
discoveries made within the last few years. 

All bodies in nature are formed of homogeneous, 
or heterogeneous particles, kept at greater or less dis- 
tances, by the action of forces, the agents of which 
are found in the spaces which separate them : these 
forces are, in unorganized bodies, heat, electri- 
city, affinity, and cohesion ; and, in organized 


bodies, those which preside over the phenomena 
of life, and whose principle escape investigation. 
It is, therefore, in these iutermolecular spaces tliat 
the most mysterious, end I may add the most sub- 
lime phenomena of nature are operated. If the 
particles lose their natural position of equilibrium 
by any cause whatever, there results a host of ])hy- 
sical and chemical effects. To study the molecular 
constitution of bodies, with respect to the forces 
which govern this constitution,these forces are taken, 
separated, and put successively in the presence 
of the material particles, in order to determine the 
mode of action of each in their mutual relation. It 
is then recognized, that if electricity be not the first 
cause of heat and affinities, it is, at least, indispen- 
sable to their production, each of these forces being 
unable to exist without it. 

(To he emtimed,) 


FUMIGATING APARTMENTS. 

BY PROFESSOR FARADAY. 

* 

I WAS called on to direct and superintend the fumi- 
gation of the General Penitentiary at Milbank, in 
doing which some precautions and arrangements 
suggested themselves, which 1 have thought might 
be usefully made known for the information hf those 
who may ha\e occasion to a])ply disinfecting agents 
to the purification of buildings, either large or small. 

On examining a building to be fumigated, it is 
necessary to estimate the surface exposed to the in- 
fectious vapours, as well as tlie capacity of tlie 
structure. When tlie air of a place is impregnated 
with infectious matter, the surface of the walls, &c., 
will absorb more or less of it in proportion as it is 
more, or less extensive, as it approaches nearer to, or 
is farther from, the source of infection, and also in 
some degree according to its nature. 

The general arrangement of the Penitentiary was 
favorable to its complete and perfect fumigation ; 
for, though of great magnitude, yet its division inlo 
smaller parts, as galleries, towers, staircases, ^^cc., 
most of winch were glazed, and all of which could 
be closed by doors, so as to separate them from each 
other, rendered the successive application of the 
means employed easy and convenient. 

After deciding upon fumigation by chlorine, the 
next object was to ascertain the most favorable mode 
of applying it ; and I was desirous for many reasons 
of obtaining a gradual and successive development 
of the disinfecting agent, rather than a sudden and 
short one. The latter mode, though it would have 
filled the building at once, and probably very effec- 
tually, yet would seriously have incommoded the 
operators, and would also soon have disappeared in 
consequence of absorption by the limed walls, and 
from dissipation through apertures that would in- 
evitably remain unclosed in different parts of the 
building: whilst the former mode by continually 
supplying the disinfecting agent to the atmosphere 
of the place for a length of time, would enable it 
better to act on the bedding, clothing, and other 
articles left in the cells, and ^ow it also more per- 
fectly to penetrate to every part of the building 
itself. 

The materials used were those generally employed, 
namely, common salt, oxide of manganese in pow- 
der, and oil of vitriol. Upon making experiments 
with these substances as Aimished by the dealer for 
the fumigation, I found that a mixture of one part 
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(by weight) of common salt, and one part of the 
oxide of manganese, when acted upon by two parts 
of oil of vitriol previously mixed with one part (by 
weight) of water, and left till cold, produced the 
best results. Such a mixture made at temperatures 
of 60'* Fahr. liberated no muriatic acid ; but in a 
few minutes began to evolve chlorine, and continued 
to do so for four days. When examined on the fifth 
day, and urged by heat, so as to cause the liberation 
of all the chlorine that could be afforded by it, only 
a small proportion was obtained. Such a mixture 
may therefore be considered as having liberated its 
chlorine gradually but perfectly, without the appli- 
cation of any extraneous heat ; and is therefore very 
proper for extensive fumigation. 

The vessels in which the mixture is to be made 
should be flat, and such as, being economical, are 
least acted on by the chlorine or acid. Common 
red pans were used in the Penitentiary ; for many 
being required at once, better earthenware would 
liave been too expensive. They held each about 
four quarts. 

Preparatory to the fumigation, a quantity of the 
salt was tif^ned out, the lumps broken down by a 
mallet until the whole was in powder, and then an 
equal weight of the oxide of manganese added, and 
the whole well mixed. The acid and water were 
mixed in a wooden tub, the water being put in first, 
then about half the acid added, stirring at the same 
time. When the heat produced had been dissipated, 
which happened in a few hours, the rest of the acid 
was added, stirring as before, and the whole left till 
cold. The men used measures in mixing the acid 
and water, and were told to take rather less of water 
than of acid, nine measures to ten being nearly the 
quantities required. Any slight departure from 
these proportions would be of no consequence. The 
pans were then charged, each with about 3Hhs. of 
the mixed salt and manganese, and distributed at 
proper intervals along the galleries, &c., care having 
been taken previously to close the doors and win- 
dows, and to stop with mats or rugs all apertures 
to which access could be had, especially key-holes, 
through which there was any draft. The diluted 
acid being cold, was then carried in cans or jugs, 
and measured out in the proportion of 4 Jibs, to 
each pan, the mixture being well stirred with a 
stick, and left to itself. This was done without any 
inconvenience to the operator, except when the acid 
was applied too warm : there was abundant time to 
go from pan to pan, and to close the various galle- 
ries in succession. On entering a gallery a few 
minutes after it had been thus ti eated, the general 
diffusion of the chlorine in the atmosphere was 
sufficiently evident. In half an hour it was often 
almost Impossible to enter, and frequently on look- 
ing along the gallery (150 feet in length), the yellow 
tint of the atmosphere could easily be perceived. 
Up to the fifth day the odour of the chlorine could 
generally be observed in the building. After the 
sixth the pans were removed, though sometimes 
with difficulty, to be emptied and used elsewhere ; 
and the place fumigated, had its windows and doors 
thrown open. 

It was estimated that the charge of each pan 
would yield about 11b. of chlorine, or hj cubical 
feet. The whole quantity of materials used was 
700tb8. of common salt, 7001bs. oxide of manganese, 
and ISlbs. of oil of vitriol. The space requiring 
fumigation amounted to nearly 2,000,000 cubical 
feet, and the surface of walls, floors, ceilings, &c., 
exclusive of furniture, bedding, &c., was about 


1,290,000 square feet. This surface was princi- 
pally stone and brick, most of which had been lime- 
washed. The space was divided into 72 galleries of 
150 feet each in length, and towers, passages, chapel, 
&c., equivalent to about 13 galleries more. The 
number of cells, rooms, &c., was nearly 1200. 

It was desirable for many reasons that the Peni- 
tentiary should be fumigated in the most unexception- 
able manner, and the means employed were therefore 
applied to an extent probably far beyond that requir- 
ed for the destruction of any miasmata that might be 
within it. The proportion of chlorine evolved to the 
size and surface of the building may be considered 
therefore as sufficient for a case of the most excessive 
kind ; and, though the limits are guessed at rather 
than judged of by any well-founded rule, yet I 
should consider from one-half to one-fourth of the 
chlorine as quite sufficient for any of the usual 
cases where fumigation is required. 

MISCELLANIES. 

Electrical Clock . — A German artist, now in Lon- 
don, is about to take out a patent for the invention 
of a clock worked by electricity. The machine, 
which is remarkable chiefly for its extreme simplicity, 
is composed only of a pendulum, one large wheel, 
two escapements, and a quadrature. Such are the 
visible parts. We must suppose, however, that a 
pinion and a wheel form the communication between 
this great wheel and the quadrature, though these 
arc not to be seen. The pendulum at each vibration 
causes one of the escapements to advance the great 
wheel one tooth, which after this movement has 
a pause, making the dead second. As there is no 
metallic power to set the machine going, we find, 
on examining, what keeps up the motion — that the 
pendulum (which is almost out of proportion with 
the clock) descends into a case, and there, at each 
vibration, the ball or body, which is furnished with 
a conductor, approaches alternately two poles, to 
which voltaic piles supply their portion of electricity, 
so that the pendulum, when once put in motion, 
retains it by means of the electricity alternately 
drawn from the two poles. There can be no doubt 
that other interesting results may be obtained by 
employing the electrical fluid as a motive power, 
however slight the power which such an agent may 
seem capable of communicating . — Morning Post. 

Adhesion of Glue, — Mr. Bevan has found that 
when two cylinders of dry ash, IJ inches in dia- 
meter, were glued together, and after twenty-four 
hours torn asunder, that 1260 lbs. were required for 
the purpose, and consequently that 715 lbs. were 
required to overcome the adhesion of one square 
inch of the glued surfaces. The glue was freshly 
made, and the season very dry. Much smaller 
powers were obtained with glue which had been 
frequently melted, the results being then from 350 
to 560 lbs. Upon examining the separated surfaces 
of the first experiment, the glue appeared to be very 
thin, and did not entirely cover the wood, hence the 
estimation must be beneath the truth. From a 
subsequent experiment on solid glue, Mr. Bevan 
finds that the cohesion equals 4000 lbs. to the 
square inch, from which he infers, that the applica- 
tion of this substance as a cement is susceptible of 
improvement. 

The lateral cohesion of dry and seasoned Scotch 
fir, cut down in 1825, was 562 lbs. per square inch, 
and that of Metnel fir, across the grain, from 540 
to 8 10 lbs. 
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GALVANIC APPARATUS.—BATTERIES. 

(Resumed from page 98 J 

In Nos. LXI. and LXV. we gave figures and de- 
scriptions of various galvanic circuits and batteries, 
proceeding with them iii the order of time according 
to which they were invented. The present week 
we continue the subject to the more powerful ar- 
rangements subsequently formed, that the subject 
may be rendered complete. 

Babington* 8 Battery f (Fig. 1.) is a trough bat- 
tery, more cumbersome than that of Mr. Cruick- 
shanks, therefore less used than his, though it 
possesses some considerable advantages, particularly 
this, that when Mr. Cruickshank’s battery is once 
set in action, it continues that action until the 
acid is exhausted ; gradually decreasing in power 
from its being first set to work, and although the 
experimenter may be called away, or may have his 
attention otherwise abstracted, he has no means of 
stopping its action for a time, until he may be ready 
to employ it. Also at the termination of the ex- 
periment he must immediately empty the liquor 
from the trough, or a useless e\]jenditure of mate- 
rial is the consequence. From these inconveniences 
Mr. Babington’s trough is free. It consists of a 
square wooden box, divided by partitions of glass. 
The jiiates are screwed or soldered together m pairs 
of copper and zinc, in such a manner that they 
can be let down into, or taken out of the trough 
when required, when they may be suspended on 
hooks prepared for them ; another advantage is that 
the plates may be cleaned when requisite. 

Wo/laiiton's Battery^ (Fig. 2.) Dr. Wollaston 
suggested a great improvement in the battery, by 
surrounding the zinc entirely with copper, or rather 
jilicing copper on both sides of it, by which means 
a very great increase of power was obtained ; so 
fcU])erior in efficacy indeed was this arrangement, 
that until very lately its employment was very 
general. The lower trough is similar to that of 
Mr. Babington, or still better is made of earthen- 
ware, the partitions being made with the rest of 
the trough and of the same material, usually di- 
vided into 12 cells, for as many pairs of plates. 
The compound plates are formed thus : — A piece 
of zinc is cast about a quarter of an inch thick, with 
a square elbow at top ; upon this, at the four cor- 
ners, are placed four little pieces of wood, to prevent 
the sheet of copjier which passes rouml it without 
touching it. Tlie sheet of copper is cut of the 
same width as the zinc, but about 2 inches more 
than double of it in length, so that it may be 
wrapped round the zinc, and soldered the one edge 
to the other, not touching tlie zinc any where. A 
thong of copper also proceeds from this copper 
case to the plate of zinc belonging to the neat pair, 
and 80 on for the rest — a thong or wire projecting 
finally from each extreme plate. This collection of 
elements, like the last described, may be removed 
from the trough, and returned to it again at plea- 
sure. In all batteries of this description the plates 
are fastened by means of screws to a piece of baked 
wood. 

HarVs Battery, — ^Mr. Hart, of Glasgow, sug- 
gested a modification of the last battery, by cutting 
and soldering the copper, so as to form little boxes, 
capable themselves of holding the fluid. Thus the 
trough itself might be done away with. This was 
a great improvement in some respects, but from 
the circumstance of the plates not being re moveable 


at pleasure, Mr. Hart’s battery has been but little 
used. 

All the above batteries were worked by filling 
them either with salt and water when a very weak 
action was required, or with acid and water when 
a more powerful energy was to be exerted. What 
acid it was better to employ has given rise to much 
controversy, and even now there is a great diversity 
of opinion. Sulphuric acid and nitric acid have 
each their advocates. The former of these, from 
its rapid action upon the zinc, and decomposition 
of the water, exerts a powerful energy ; but it is 
not long continued — the cells soon become loaded 
with oxyde, and with sulphate of zinc, and the gal- 
vanic effect ceases. Nitric acid on the contrary 
occasions a less sudden, and it may be said a less 
energetic action, but it is longer continued. From 
a long experience we prefer 1 part nitric, and 
2 parts sulphuric acid in every 100 parts of water, 
or mixed acids about a 30th part — the exact and 
relative proportions are of little consequence. For 
elcctro-magnetic experiments, where an acid battery 
is used, a stronger solution is requisite ; also in 
lecturing or experimenting for a sudden effect, if 
the battery be rather weak, a few drops of sulphuric 
acid dropped into the cells will much aid the 
experiment. 

All acid batteries are temporary in their action, 
because the acid becomes saturated by one of the 
metals, and when that is the case it is no longer a 
suflu lent conductor for the fluid ,* and what is in- 
finitely of more importance, the oxyde produced is 
at the expense of the water in the trough, that 
becoming decomposed, and soon offering a seriomi 
impediment to a true contact of the acid and metal • 
By using instead of this a chemical salt, capable of 
an easy decomposition, this difficulty is got riti 
of, and the battery works more equally. For exam»- 
plc, a battery being charged with sulphate of cop - 
per (blue stone or blue vitriol,) the action is kerft 
up by the decomposition of the salt, and not thje 
decomposition of the water. Zinc is oxydated ^ 
before, but it absorbs the oxygen from the oxycEe 
of copper contained in the salt, and no hydrogep 
rises. A consideration of this fact and otherA, 
tending to the same end, occasioned those batterie s, 
called sustaining batteries, to be invented ; and ( 
which we gave an account in No. XXVIII., to 
which we are obliged to refer our readers. Tiie 
next battery, however, is one of the sustaining ki nd« 
and therefore we have made the above remarks, thov 
are they out of place even among batteries of otaier 
kinds, for the sustaining batteries are of the utm^ost 
value to the really scientific manipulator, notw^ith- 
standing the inventions of Mr. Grove and Mr. 
promise more ; but of them hereafter. . 

De la Rue* 8 Battery is a series of copper cells! 
square copper boxes, differing very little, if at pU 
from that spoken of as the invention of Mr. Hat^ 
of Glasgow. Each box contains its zinc plate ai w 
the various boxes are arranged along a square fram 
and depend from it by lips or shoulders of coppe 
at the ends of them, as represented in Fig. 3. It ' tl 
to be filled when in use with a saturated solution 
sulphate of copper, and as the decomposition /w 
the salt by degrees renders the solution weaker 
weaker, some crystals of the salt must at all tpin<i| 
remain in the solution. All other batteries mrJy 
worked with this solution, instead of acid pVt 
water, and they become thereby constant batte.j'i^ 

Grove*8 Bat tetpy (Fig. 4,) we need scarcely i*!** 
lude to, because it is fully described in No. LI ^*9 
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page 13 ; and the present figure shows the various 
connections and arrangement. Considering each 
cup or vessel separately » it is thus constructed 
Outside is a common jelly pot ; next withinside 
tins is a cylinder of zinc, (without a bottom ;) next 
is a cup, made of the same shape as the jelly pot, 
but narrower, and made of a porous substance, 
such as tobacco-pipe clay, common clay, &c., un- 
glazed — inside of this is a piece of platinum. In 
the outer part of this arrangement, dilute acid or 
salt and water is poured, while the inner vessel is 
filled with strong nitric acid. The action is very 
powerful for an hour or so, when the nitric acid 
becomes exhausted, and must be renewed. A very 
great inconvenience also attends this battery in its 
present state, and that is the very noxious fumes of 
nitrous gas which arise from it while in action, and 
the danger to clothing, furniture, &c., in renewing 
the acid. 

The uninitiated will now perhaps ask three ques- 
tions, and as we write for such, it becomes us to 
anticipate (hem. First — Why is it that this battery 
acts so powerfully ? Secondly — What is the 
use of the inner vessel ? And thirdly — Why must 
the vessel be porous ? We will answer these ques- 
tions in inverse order. It must be porous, 
because, w'ere it not so, the galvanic fluid could not 
circulate from one metil to the other, and which is 
necessary to form the galvanic current, as explained 
informer papers. (See No. LXL, Part 14.) The 
use of the inner vessel is two-fold, first — to separate 
the different liquids : juid, secondly — to prevent 
the oxide of the metal which is decomposed, from 
settling upon the other metal, and in those batteries 
in which a salt is used, this deposit is mostly con- 
siderable. The first question, which inquires the 
reason of the superior power of Mr. Grove’s 
battery, is also easily answered. All metals vary from 
each other in their galvanic influence, and when any 
body is decomposed by galvanism, the constituents 
of that body arrange themselves, or arc attracting 
to particular sides of the apinratus, according to 
the particular kind of metal of which it consist.s, 
for example, if a battery be made of copper ancl 
silver, and if water (which consists of ox)'gen and 
hydrogen) be decomposed by it, the hydrtigen will 
fly or be attracted to the silver, and the oxygen to 
the copper — but if a battery be made of zinc and 
copper, the oxygen will no longer attach itself to 
the copper, but to the zinc. If a battery be made 
of zin<; and silver the action is still more energetic, 
because there is a still greater difference between 
these two metals — one of them (the zinc) very 
rapidly becoming oxidated, the other (the silver) 
being acted upon with difficulty ; and in all batteries 
there should be the greatest difference po.ssible be- 
tween the two metals — and as zinc is more easily 
acted upon than any other, and platinum acted upon 
with the greatest difficulty, it follows, of course, 
that their union will form the strongest battery. 

Mr. Smee' 8 Battery . — Not to dwell too long upon 
a sufficiently-extended article, we wdll merely refer to 
Fig. 5, for a representation of Mr. Smee’s battery, 
-—and to page 22 of the jiresent volume, for a full 
description by Mr. Smee himself, as copied from a 
pamphlet published by that gentleman, and which 
origin, through an inadvertance, was omitted to be 
noticed. We would only add to this account that 
the silver plates there recommended, may be made 
of woodt covered with silver-leaf, laid on with gold- 
size ; also that the platinum may be communicated 
to them by immersing each in a solution of cblornle 


of platinum, or by the electro-type p. acess — in both 
cases, the platinum, we beliete, adheres to the 
silver very slightly, and more resembling a black 
powder than a metallic substance ; at least this is 
the result of our own experiments. 

If we were asked to recommend any particular 
battery, or in other words, as to the relative merits 
of each battery, we should be obliged to give each 
some particular merit. If the inquirer require a 
battery for chemical decomposition and to study the 
iaw's of the science ; the sustaining battery is indis- 
pensible, it has no rival in this department. If the 
inquirer be about to construct locomotive carriages, 
or require a strong ])owcr and little weight, then he 
would recur to Mr. Smtv’s. If he required an 
apparatus but for an hour, for private amusement, 
he may use either this last, or if the fumes would 
not be detrimental, Mr. Grove’s. 

We intended to sjieak also of a new battery by 
Mr. Sturgeon, formed of cast iron and zinc, which 
seems to possess considerable power, but are obliged 
to defer the account till another opportunity. 

GOLD AND SILVER FISH 

Belong to the carp tribe, and form the species Cy~ 
prinns Aurriftts of Liniitcus, being known als^ under 
the name of tin* golden carp, or dorade of China, 
where they are found in the rivers and fresh lakes. 
Their singularly splendid color, resides in the mem- 
brane immediately beneath the scales, which are 
subject to singular variations. According to Cuvier, 
there are three varieties of gold and silver fish ; 
namely, those which are at first blackish, but assume 
by degrees the golden color, then the silver fish, and 
lastly those marked by various shades of black, 
gold, and silver. According to the same author, 
the accidental changes in the fins and eyes of these 
fihli, arise from the eircumstaiu'e of their domosti- 
eation and artificial condition of living. They are 
chiefly brought to this country from Portugal. 

I Bread crumbs should be sparingly given to them, as 
it turns the water sour ; tliey will feed on the aqua- 
tic |)laiit Lemria, or duck's meat, and also on the 
small fiy of otluT fish. Hawkins says they should 
be fed on bread and gentles, with fine gravel sprinkled 
at the bottom of the globes, changing the water 
frequently. Others recommend a few millet seed.s 
every three or four days ; but the degree of feeding 
seems to dcpeml on the kind of water sup])lied, 
whether hard, or imjiregnated with vegetable matter, 
or aniinaleulte, and also on the frequency of chang- 
ing it. 

In the spring, if small faggot-shaped bundles of 
twigs of willow, ahoot 8 inches long, be placed in 
the water, their tendency to vegetate produces an 
adhesive filmy mucilage, very favorable to the pro- 
tection and the eventual maturing of the spawn. 

On Keeping Gold and Silver Fish . — We have 
extracted, from the “ Domestic Magazine*^ the fol- 
lowing article : — 

“ Having for three or four years preserved several 
fish that were presented to us, a few practical hints 
to those who may be in possession of those foreign 
beauties, and unskilled in their management, may 
perhaps be aiceptahle. The largest globe that 
London could furnish was p rovided. New River 
water, to the extent of three gallons, was given 
every day ; and as the globe was emptied and re- 
plenished by means of a syphon, the fish were not 
disturbed. It is usual to catch the little delicate 
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creatures, either with the hand, or in a net, in order 
to remove them, while the water is being changed ; 
but this method, however tenderly managed, terri- 
fies, and sometimes injures them. A frequent cause 
of their death, is injudicious food, and too much of 
it ; bread kills them, and biscuit is scarcely to be 
truste^ because the materials of which it is com- 
posed ve not always pure. Foreign vermicelli, in 
minute portions, given at intervals of two or three 
days, is the very best aliment. 

Water contains so much nourishment, that if it 
be changed every day, little food need be given in 
addition. 

The most proper situation for a globe of fish is 
near a window (which in fine weather should be 
open), but not in the direct rays nf the fmn^ be- 
cause the spherical figure of the water, caused by 
the glass, may tend to form a burning lens. The 
centre of a green basket flower stand with eocolic 
plants on each side, is a most elegant arrangement , 
at the bottom of the globe two or three shells, and 
a piece of red coral, may be introduced with admi- 
rable effect ; they offer a double advantage, for they 
conceal e^y unsightliness caused by sediment in the 
water, &c. I have seen moss introduced, but as it 
is not an aquatic plant, it might prove distasteful, 
if not inimical to the fish. When the globe requires 
to be cleansed, which may be about once a week, it 
will be requisite to employ a net, in oi der to remove 
the fish ; this may be made of gauze, attached to a 
long piece of whalebone, bent round at the end, to 
form the receptacle, into which one fish at a time 
should be introduced, and lifted gently from the 
globe into a large bowl." 


ELECTRICITY OF HIGH PRESSURE 
STEAM. 

(From the Philosophical Magazine.) 

A VERY singular phenomenon, viz, the production 
of electricity by two steam-boilers, has been ob- 
served m this neighbourhood within the last few 
weeks, the paiticulars of which I have much plea- 
sure of traiibiiiitUng to you for publication in your 
valuable Jourjial. The boilers in question are situ- 
ated at Craiiilington Colliery, eight miles north-east 
of Newcastle, where they supply steam to a high- 
pressure engine of 28-horae power, employed on the 
waggon-way to haul full and empty waggons to the 
kop of two inclined planes, leading to the Colliery 
on the one hand, and to the river Tyne on the other. 
Theboileis are cylindrical, with cinmlar ends, each 
twenty -one feet long, and five feet diameter. They 
are supplied with water from an adjacent pond by an 
iron feed-pipe, four inches diameter, and the steam 
they produce is conveyed to the working cylinder 
by other iron pipes, six inches diameter, which 
pipes form also a direct metallic communication be- 
tween the tops of the boilers. By means of appro- 
priate valves the steam is supplied to the cylinder 
from one or other boiler at pleasure. A pipe, two 
inches diameter, leads from the bottom of one 
boiler on the outside of the brick-work to the ash- 
pit, through which the sediment deposited by the 
water is occasionally blown from one of Scott’s pa- 
tent collecting cones, and a similar pipe is attached 
to the other boiler. The boilers are set in brick- 
work in the usual way, the fires below, with flues 
reaching all round, and passing into the chimney 
also in the usual mamier. The flues are covered 
with large flat bricks, and in the space between tlie 


boilers the two flues are necessarily separated by a 
brick wall. The safety-valves are attached to the 
boilers by flange joints ; and between the flanges, 
to render them steam-tight, is placed a ring of 
plaited hemp covered with a cement of litharge, sand, 
and linseed oil, mixed up together, and when applied 
of the consistence of glaziers' putty. This cement, 
as it soon becomes hard, is used about the engine 
for steam joints which occasionally fail ; but all the 
joints of the pipes are made of iron borings and 
sal-ammoniac, as is ordinarily employed by engine- 
wrights. The steam is worked at a pressure of 
thirty-five pounds per inch. 



The joint between the top of one of the boilers 
and the seat of its safety-valve had given way, and 
steam was issuing forcibly through this aperture, 
when on Tuesday, September 29th last, the engine- 
man, William Patterson, while standing with this 
current of steam blowing upon his legs, took hold 
of the weight attached to the lever of the safety- 
valve, to try the strength of the steam, when he 
felt a peculiar pricking sensation in the ends of his 
fingers, but as the steam prevented him from seeing 
distinctly, he thought he had merely struck his 
fingers rather suddenly against the weight. On 
Friday, October 2n(I, on taking hold of the lever, 
he again felt a sensation in his fingeis of the same 
kind as before ; and on Saturday, the 3rd, on touch- 
ing the weight, this sensation was stronger, and 
more distinet ; so much so, us to arrest his attention 
and lead him to nienlion it to some other woikmen 
employed about the engine, who all handled the 
weight, and convinced theniselvts that there was 
something about it very unusual. During the time 
they were thus employed, Patterson ajiplied his 
finger gently to the lever, and peiceived u spark. 
This was repeated by the whole party, and they 
soon found that sparks could be oblained from any 
part of the end of the boiler, ns far as the valve upon 
the steam-pipe connecting the two boilers, and also 
from the pipe through which the sediment is blown, 
as already described. They observed furtlier, that 
while standing in the volume of steam issuing from 
the joint, and touching the boiler, these sparks 
were always much stronger than when the boiler 
was touched by a person not in the current of steam 
issuing from the joint was very strong, the person 
exposed to it being probably partially insulated by 
standing upon the dry and warm brick -work sur- 
rounding the boiler, gave strong sparks to others 
out of the current on bringing his hand to theirs ; 
and once or twice they felt, under these circum-, 
stances, something like a slight electrical shock. 
It may be observed, that at this time the weather 
was exceedingly fine and dry. It was not long be- 
fore the engineer of the colliery, Mr. Marshall, 
became acquainted with these circumstances, and 
his first feeling was to apprehend that the boiler 
was in danger of exploding, for, as he said, ** when 
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tliere was fire on the outside of the boiler, he did 
not know what there might be within.” He accord- 
ingly Bent to Messrs. Hawks's, of Gateshead, who 
built the boiler, for a person to examme it, and Mr. 
Golightly, their manager in that department, went 
out on Wednesday, the 7 th inst., for that purpose. 
He gave his opinion as to the safety of the boiler, 
and returned much surprised at the phenomenon it 
presented. The singular circumstance of a steam- 
boiler yielding electrical sparks, and giving shocks, 
now began to be noised abroad ; and my friend, 
Mr. Henry Smith, of Newcastle, who had heard 
the account both from Mr. Golightly and Mr. Mar- 
shall, wrote me a note acquainting me with the 
matter, and desiring me to go with him to see it, 
which I did on the 11th inst., and again on the fol- 
lowing day, having with us the second time proper 
electrical apparatus. On our first visit, the boilers 
being unplugged and empty, we merely satisfied 
ourselves as to all the particulars of their setting, 
etc., already detailed. Next day, on our arrival, 
we found the engine at work, the steam up to a 
pressure of thirty-five pounds an inch, and blowing 
off strongly at the joint in the boiler. The day was 
a little damp, but yet not unfavorable, and we were 
informed on alighting that the indications of elec- 
tricity were very faint and weak ; however, we pro- 
ceeded to our examination, of which the followung 
is the result. 

1. On touching the boiler with the blunt point 
of a penknife anywhere about the circular end, the 
weight or the safety-valve itself, with the steam 
strongly blowing out of the joint, but with no part 
of the person exposed to the volume of steam, no 
spark could be perceived whatever. 

2. On immersing one hand in the current of 
steam, and touching the parts of the boiler already 
named with the point of a penknife held in the 
other, a very minute but distinct spark was per- 
ceived, and this occurred equally on all parts of the 
boiler, or safety-valve, within reach. 

3. By standing in the current of steam, so as to 
allow it to blow forcibly upon the person, the sjuirk 
became larger ; it was then one-eighth of an inch 
long. 

4. On holding a large shovel in the current of 
steam with one hand, and touching tlie boiler with 
a penknife held in the other, a spark was obtained 
three-eighths of an inch long. 

5. The cap of a gold-leaf electrometer, the bot- 
tom of which was held in the hand, was applied to 
the weight, the body of the operator being entirely 

j out of the current of steam ; and no divergence 
] was produced whatever. 

^ 6. The electrometer held in the hand had its cap 

< applied to the weight, the other hand of the ope- 
ratorbeing immersed in the current of steam ; strong 
divergence was immediately produced. 

From this it was evident that the electricity pro- 
ceeded from the steam ; but as the boiler-house was 
damp, so that insulation by glass could not well be 
preserved, a copper wire was attached to the shovel 
already mentioned, the end of which wire termi- 
nated in the engine-house, some yards distant from 
the boiler-house, where was placed a table. The 
shovel was held by Mr. Smith in the current of 
steam, with its edge about an inch and a half from 
the aperture through which the steam issued, and 
the wire leading away from the shovel was insulated 
by being attached to sticks of sealing wax held by 
assistants. Mr. Smith stood on an insulating stt)ol. 


7. On touching a pith -ball elec rometer, the 
threads of which were five inches long with the 
insulated wire leading from the shovel held as men- 
tioned, the balls diverged four inches with positive 
electricity. 

8. The wire was attached to an insulated tin con- 
ductor, when it yielded sparks half an inch in length. 

9. A pointed wire attached to this conductor ex- 
hibited the brush of light a quarter of an inch long, 
which always attends the escape of positive electri- 
city from a point into the air. 

10. A small jar was now charged so strongly as 
to give a rather disagreeable shock. By this time 
a large crowd of men, women, and hoys from the 
** Pit Raw,” or pitmen’s residences near the col- 
liery, attracted by the novelty and singularity of the 
circumstances, had gathered about us, filling the 
engine-house and looking on with great curiosity 
and interest. A circle of sixteen of these men and 
women was formed, and they received together, 
much to their surprise and merriment, a powerful 
shock from the charged jar. This was several times 
repeated, the numbers receiving the shock varying 
each time from twelve to twenty. 

11. A stout card was perforated by a discharge 
of the jar ; and cotton wrapped round the end of a 
copper wire and dii)ped in pounded resin, readily 
set on fire. 

12. When the edge of the shovel was'made to 
approach the aperture through which the steam 
issued as near as three-quarters of an inch, very 
vivid and ))right sparks of that length passed con- 
tinually between it and the boiler. 

13. The second boiler did not discharge steam 
through any fissure, but on lifting its valve by the 
hand it blew oft’ in a strong current. When the 
shovel was held in one hand in this current of 
steam issuing from the safety-valve, and the boiler 
was touched with a penknife held in the other, a 
spark passed exactly, as under the same circum- 
stances in the boiler subjected to the above experi- 
ments. 

From this it would appear that the steam of both 
boilers was in the same electrical condition. 

During the whole of these experiments the engine 
was doing its work as usual, occasionally going and 
occasionally standing; but no difference was ob- 
served in the electricity given off by the steam. 

1 have been most careful to supply an exact 
account of the facts of this extraordinary, and, as 
far as 1 know, unprecedented case, but I do not 
offer any theory to account for the phenomena. It 
is hardly possible to suppose that there is any local 
peculiarity about these boilers, or the place where 
they are situated, to occasion the highly electrical 
condition of the steam which is produced in them ; 
and yet it is as difficult to suppose the fact of high- 
pressure steam being electric^ a general one ; for if 
it were so, it could hardly, up to this time, have es- 
caped observation. The conditions, therefore, 
under which steam becomes electrical require to be 
investigated, and it is not unlikely that the investi- 
gation may lead to important results. 

B. L. PATTINSON. 

Bcntham Grove. Gateshead. 


COMPOSITION ORNAMENT MAKING. 

Thr first employment of the composition which is 
now used for making picture-frame ornaments, was 
for ornaments for cldmney-pieces. In houses built 
about sixty or eighty years ago, we frequently see 
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the chimney-pieces decked with laurel leaves, bead- 
ing, oak leaves, Cupids, flying angels. Fame blow- 
ing a trumpet, &c. These are, in general, made of 
the composition of which we are now speaking, and 
were the first purposes to which it was applied. 

The principal ingredients in this composition are 
glue, water, linseed oil, resin, and whiting, which 
are combined in such proportions as to make a 
mixture soft enough for working, while, at the 
same time, it should be so tough as not to crack, 
and should harden in a few hours if the ornament 
be thin, or in a day or two if it be more massive. 
The state in which it is used by the ornament ma- 
ker is that of a stiff dough ; and the making of it 
is not much unlike the process by which the baker 
makes bis dough. The proper amount of glue is 
steeped in water, which is heated to dissolve the 
glue ; while the other ingredients — oil, resin, &c. — 
are melted in a separate vessel, and then poured 
into the vessel containing the melted glue. The 
whiting is pounded, and placed in a tub or pan — 
being previously warmed if the weather be damp 
and cold — and the hot melted glue, &c., is poured 
upon the Wi^iting, and then well mixed up with it, 
and kneaded, rolled, and beat, until it becomes a 
smooth, tough, elastic kind of dough or putty. It 
may then either be used at once, or may be laid 
aside for future use ; but, whenever it is used, it 
must be iXrarmed, either before a fire or by admitting 
steam to act upon it, because, when cold, it is too 
hard and stiff for use. 

The manner of using this composition is to press 
it into moulds ; the preparation of which is by far 
the most important part of the composition or- 
nament maker’s business : indeed, it is generally 
done by men who are not engaged in making the 
ornaments themselves. The moulds are, in roost 
cases, made of box-wood, which, by its smoothness 
of grain, admits very fine figures to be cut in it, and, 
by its hardness, is very durable. The mould carver 
has to proceed with his work just in an opposite 
way to the common carver ; for he must make de- 
pressions or hollows instead of raised projections, 
and projections instead of hollows. An engraver 
must make all his figures left-handed on his engraved 
plate, if he wants them to appear right-handed on 
the printed copy of the plate : so, likewise, must 
the mould carver make his mould look, in every part, 
directly the reverse of what he wishes the ornament 
to appear. 

The block of wood being planed and smoothed, 
the carver draws on its surface a representation of 
the object which he wishes to carve, and then pro- 
ceeds to work out the minute details. The tools 
used in this sort of carving are exceedingly fine and 
sharp, some of them not exceeding one-twentieth 
of an inch in width. They are, as in common 
carving, mostly gouges, with various degrees of 
curvature. The sharpening of them is a matter of 
great nicety, and in some cases requires files made 
of very fine wire. 

The block of box -wood is moistened with oil 
during the process of cutting, in order to facilitate 
the progress of the tool. The cuts are, in the first 
instance, made perpendicularly from the surface of 
the wood, and afterwards varied into the necessary 
directions to produce the pattern. In order to 
know how to vary the depth of different parts of 
the mould, the carver must either be guided by the 
accuracy of his eye and the correctness of his taste, 
or he must have another mould of the same pattern 
before him. 


Sometimes moulds are made by casting, the ma- 
terial being brass, copper, pewter, lead, or sulphur 
(plaster of Paris being too easily broken). A 
model, representing the object wliich it is desired 
to produce, is made of composition or plaster, and 
is placed on a fiat stone, and surrounded by a raised 
border or edging, so that it lies in a cell or trough. 
The model is then oiled, and the melted metal or 
sulphur is poured on it, so as to entirely cover it. 
When cold, the raised border is broken away, the 
mould taken up, and the model removed from within 
it. It is then imbedded in a wooden case to pre- 
serve it from injury, and to fit it for the better 
reception of the composition. Sometimes brass 
moulds are made in this way, and afterwards chased; 
that is, the minuter details of ornament are cut, 
or rather scratched, by very fine tools. 

When the mould, whether of wood, metal, or 
sulphur, is to be employed to cast ornaments, it is 
brushed over with oil, to prevent the adhesion of the 
composition. A piece of composition, large enough 
for the intended purpose, is then taken up in a 
w^arm soft state, and pressed into the mould by the 
hand. A wet board is then laid upon the surface 
of the composition, and the whole is put into a 
powerful screw- press, by which the composition 
is pressed into every part of the mould, however 
deep and minute it may be. The same pressure 
makes the upper surface of the composition adhere 
to the wetted board, so that, when it is taken out 
of the press, the mould may be pulled off the or- 
nament, leaving the latter adhering to the board. 
When the cast has become a little hardened, it is 
cut, or rather sliced off, with a broad knife, to the 
required thickness. 

The composition ornament, thus made, is exceed- 
ingly pliant and supple, and may be bent into almost 
any form without breaking or injuring it : it is this 
property which makes these ornaments so con- 
venient ; since they may be applied to the round, 
the flat, or the hollow parts of a frame, with almost 
equal ease. They are fixed on either with glue, or, 
if <juite soft and warm, with hot water, which, by 
softening the glue contained in the composition, 
produces a sufficiently strong cement ; and, in a 
sliort time, they become sufficiently firm and hard 
to be handled without injury. 

In those modern frames which are intended to 
imitate antique carved frames, the manner of laying 
on the various pieces of ornament requires much 
care in the workman. If an antique frame, or a 
drawing from it, be given to the ornament maker 
to imitate, he must have moulds carved of all the 
various parts, so that when united on the frame, the 
assemblage of composition casts may present a fac- 
simile of the frame. If he be required to produce a 
frame, or if he wishes to do so on speculation, which 
shall possess a general resemblance to old patterns, 
but without tying himself down to any individual 
pattern, he has a demand on his taste and judgment, 
both in the cutting of moulds and in the disposition 
of the various pieces of ornament on a frame, A 
drawing or a copy may assist, but some degree of 
natural taste is almost indispensable in this part of 
the business. 

This composition, being a compact substance, is 
heavy, — so much so, that on some large frames the 
weight of composition is as much as 200 lbs. This 
is a point in which carved ornaments have a great 
superiority over composition ; indeed, the heaviness 
of the latter was one reason which led to the udop- 
tion of papier machcc ornaments. 
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When papier-machi^e ornaments are used, they are 
cast in moulds greatly resembling those of which we 
have lately spoken. The paper is in the state of a 
pulp ; but there is this difference between the two kinds 
of ornaments. The //cpter pulp is pressed between 
two moulds, so that the thickness of the ornaments 
is seldom more than about a quarter of an inch at 
any part ; this is attended with two advantages, 
viz. the ornament is of less weight, and tliere is a 
saving of material. These ornaments are much 
lighter than those made of composition, and will 
bear a blow or a fall without so much liability of 
fracture. Still, however, they are not much em- 
ployed by the carver and gilder, as the substance of 
which they are formed does not form so good a 
foundation for gold as is afforded by wood or com- 
position. Papier-mach^e ornaments are much em- 
ployed in the decoration of large buildings, such as 
theatres, &c. The ornaments in the new House of 
Lords are of this material. 


APPLICATION OF THE PIIYSICO-CHEMI- 
CAL SCIENCES TO ARTS AND 
MANUFACTURES. 

BY M. BRCaUEREL. 

(Resumed from page 263 

Experimbnts based on the velocity of electricity 
—a velocity of 90,000 leagues per second, and 
greater than that of light — tend to prove the quan- 
tity of electricity associated with the particles of 
bodies is so enormous, that the imagination is 
startled at it. The elements of a simple particle of 
water appear to contain, according to the calcula- 
lations of a celebrated natural philosopher, 800,000 
charges of an electric battery composed of eight 
equal troughs, of two decimetres in height and six 
in circumference, and obtained with thirty turns of 
a powerful electric machine. If the quantity of 
electricity which is accumulated in the elements of 
a single particle of water were suddenly to become 
free, the most terrihe detonations would be heard, 
which would shatter the edifice to atoms. In fact, 
this power, compared with which steam is nothing, 
whether it be considered as a very subtile matter, 
or as the result of a vibratory motion of the air, is 
uniformly employed by nature in maintaining the 
combinations and molecular constitution of bodies. 
The efforts of natural philosophers, therefore, ought 
to tend, as indeed they do daily tend, to withdraw 
this force from the bodies which contain it, in order 
to apply it to the sciences and arts. As yet we have 
been able to liberate only a very small portion, 
which, nevertheless, produces chemical, calorific, 
or mechanical actions of great intensity. What, 
then, will it be when we are completely masters 
of it } 

This force is liberated in all chemical actions, 
even the weakest, as heat in combustion and in all 
molecular phenomena ; but, as heat is rendered 
available in chemical operations, so also should we 
turn to account the electricity disengaged, in order 
to provoke affinities where they are not manifested, 
to give them, when required, new energy, to tran- 
sport bodies into different media, and to produce 
calorific effects even superior to those which we are 
able to obtain with our furnaces. Such should be 
the object of electro-chemistry. As an application 
of the calorific effects of this power, 1 may mention 
the following example 


' A platinum wire, communicating v ith the two 
! extremities of a voltaic apparatus with a uniform 
current, becomes incandescent for some portion of 
its length. If this part be spirally twisted, all the 
heat is then concentrated in the interior of circum- 
volutions. If small crucibles, with thin sides, 
made of a refractory earth, be placed on it, the 
greatest imaginable effects of fusion are produced, 
since the platinum itself may be fused : the eye can 
scarcely support the light given out : assays of gold 
or silver ores of several decigrammes are effected 
in two or three minutes, to liquefaction and cupel- 
lation ; the combustion of the diamond is operated 
in a few instants. This is not all ; even this helix 
may be put under an exhausted bell-receiver, 
into which may be introduced all the gases with 
which we mean to operate, so as to fulfil conditions 
which the chemist has not always the possibility of 
combining. 

The thermo-electrical instruments some years ago 
employed to determine the interior temperature of 
the body of man and of animals, have again been 
used for the same kind of investigation, and particu- 
larly for studying the instantaneous caloric changes 
which the organs experience in various pathological 
cases, or under determined physiological circum- 
stances, and which cannot be appreciated by ordi- 
nary thermometers : they have also served for ascer- 
taining that vegetables have a heat of thfir own, 
although very different from that of the ambient 
media; that this heat is inappreciable during the 
night on account of the sleep of plants, and that 
it again shows itself under the influence of light, 
whilst the heat of the buds and flowers remains 
during the night. 

The electrical forces, acting chemically, furnish us 
with the means of studying the influence of masses 
in the phenomena depending on affinities (a subject 
which greatly occupied philosophers at the com- 
mencement of this century), and to measure these 
affinities under various circumstances. 

In a combination of two atoms, the two atoms 
are united to one another by virtue of a force called 
affinity^ whose natnre is unknown to us, and which 
varies in intensity according to temperature and 
various physical causes. Now, if, with an exceed- 
ingly delicate instrument, we could lay hold of 
each of those atoms, and pull them in a direction 
contrary to their reciprocal attraction, the force 
employed to conquer the effect of this attraction 
might serve as a measure of it. Instead of thia 
ideal apparatus, we have, in electric currents, a 
power capable of fulfilling the same functions. 
From the facts observed, it results that when two 
salts of the same acid are dissolved in water, we 
have an accurate means of determining the relation 
between the affinity of the acid for each of the two 
bases, and of following, step by step, the variations 
which this relation undergoes as that of the saline 
bases changes. The law of masses which fetters all 
these relations allows two metals, or any two sub- 
stances in solution, to be separated from one another 
without recourse being had to the ordinary chemical 
means. 

There are few phenomena in the production of 
which electricity does not participate : phospho- 
rescence is of this number. Recent observations on 
the property which certain bodies possess of becom- 
ing luminous in the dark, under the influence of 
various causes, reveal to us, in the electrical light, 
a new faculty. It is known that the solar spectrum 
resulting from the decomposition of light by the 


272 


MAGAZINE OF SCIENCE. 


prism is composed of various parts which possess, 
some the calorific, others the chemical faculty. It 
is also known that light renders various bodies phos- 
phorescent, which have been exposed to its action 
for a few instants, and that all parts of the spectrum 
do not possess this faculty in the same degree. The 
observations in question show that different sub- 
stances, such as glass, gypsum, &c., which allow 
of the passage of light entirely, or without sensible 
diminution, may partially or even totally remove 
from it the power of rendering bodies phospho- 
rescent. Thus, this power is perfectly distinct from 
that which a focus of light possesses of lighting or 
heating bodies ; light probably has yet many other 
properties which may one day be discovered. 

Such now is the delicacy of our instruments, that 
we can study the chemical changes of light in cir- 
cumstances under which formerly they could not be 
recognized. 

Works on the application of electro-chemical 
force to the metallurgy of silver, copper and lead, 
without the intervention of mercury, employing but 
little fuel, or even none at all in many cases, have 
been succetjfully continued on considerable quanti- 
ties of ore procured from different parts of Europe, 
Asia and America. The researches have been car- 
ried on — Ist, in the immediate separation of metals 
from each other, particularly of silver from lead, in 
galena ;*an operation so rapid that two kilogrammes 
of silver maybe exti acted, in the metallic state, 
from a silver ore, projierly so called : 2ndly, in the 
preparation to which the ore is subjected, in order 
to disjiose of each metal to be removed by the elec- 
tric current, — a preparation which, varying accord- 
ing to the nature of the ore, d les not present any 
difficulty when the silver exists in it in the metallic 
state, or as a sulphuret, as is most frequently the 
case with that from Peru and Mexico, whilst it is 
more complicated when the silver is in combination 
with other substances, the employment of small 
quantities of fuel then becoming indisjiensable for 
effecting roasting at a low temperature. 

In those rich countries it frequently occurs that 
the ores are abandoned, either for want of the fuel 
required for smelting them, or preparing them for 
amalgamation, or on account of the distance from 
the sea, at which they are found, which is unfavor- 
able to their removal to Europe, where they might 
advantageously be treated. 

In Columbia, where considerable quantities of 
very zinciferous gold and silver ores are found, the 
richest are sometimes exported to Europe to be 
smelted, whilst the poorest, and those of an average 
quality are abandoned, or treated with so little ad- 
vantage that the companies are losers by it. They 
are now endeavouring to introduce new means of 
preparation which apply as well to amalgamation as 
to the electro-chemical process; we are therefore 
led to think that this process will very soon be put 
in practice, if not entirely, at least to a great extent, 
in those countries of both divisions of America, 
which possess the requisites, — abundance of sea- 
salt, and in some cases, a little fuel. 

The silver ores, which most resist amalgamation, 
and other modes of treatment, are those which con- 
tain much copper or arsenic. The quantity of these 
ores is very considerable, particularly in Chili, 
which the inhabitants offer to the Europeans, who 
sometimes, for want of freight, take them as ballast, 
without being certain of deriving any advantage 
from them in consequence of their ignorance of 
their contents and of the mode of treating thSBb 


Sometimes also it happens (and that has very re- 
cently been seen) that the Europeans get ores 
whose richness in silver and copper is sufficient to 
defray the expense of freight and treatment. It is 
therefore necessary to separate from these ores, in 
Europe, and at small cost, the silver, copper, and 
arsenic. This problem has just been solved in a 
very satisfactory manner, presenting advantages t*> 
speculators who are more enlightened than their 
predecessors. 

In studying the cause of the working of these 
mines in America being given up, it will be found 
that it must be attributed, not only to the difficulty 
of heating certain ores, but also to the price of 
mercury, which is so high, that, in Mexico and 
Peru, small works have been constrained to stop ; 
and, moreover, to the difficulty of getting rid of the 
water which inundates the mines. The latter ob- 
stacle often causes considerable injury to the Euro- 
pean companies established in the New World. 
These inconveniences, serious as they may be, are 
not insurmountable : to conquer them, stability is 
required in the social state of each country, and that 
the arts and sciences encouraged in them should be 
universally diffused. 

It is not the same in Asia, in the Russian pos- 
sessions, where great mineral riches exist, from 
which great jirofits are daily being derived, owing 
to the gradual and judicious introduction of im- 
provements made in Europe in the treatment of the 
precious metals, from which immense advantages 
will accrue to the Russian empire. 

In the silver mines of Altai’a, which belong to the 
I emperor, and whose produce is very considerable, 
the working is directed with method and economy. 
The expenses of extraction, of treatment and ma- 
nagement ilo not amount to more than a fourth of 
the rough product, notwithstanding that the ores 
are generally very poor. These advantages are 
owing to the very low price of hand labor, to the 
abundance of fuel and substances necessary for 
smelting, — advantages not generally met with in 
America, — where the price of the daily labor of a 
miner is ten times as high, and where fuel is want- 
ing, especially in Mexico, and in the Cordilleros, on 
account of the elevation of the mines above the 
level of the sea. 

Although the electro-chemical treatment perfectly 
applies to the ores of Altaia, and has recently been 
proved by a very considerable quantity submitted 
to this process, yet it must not be dissembled that 
in countries where fuel is abundant, and sea-salt 
rare, fusion will always be preferable, except in 
the case of complex ores, which are often a stum- 
bling-block to metallurgists. 

Silver mines are not very numerous in Russia : 
the only important ones are those of Alta'ia and 
Nertchtinsk. A few exploitations in the Caucasus 
and the Oura, may also be mentioned ; but the 
great mineral riches of this kingdom chiefly consist 
in the auriferous and platiniferous sands, the wash- 
ing of which, — the only treatment which they have 
hitherto been able to employ for extracting the 
gold and platinum, — at present occupies all the atten- 
tion of government. This washing, although care- 
fully executed, is still imperfect, for a considerable 
portion of gold is not nnfrequently lost in the sands. 
Nevertheless, the product is very considerable, since, 
in 1829, it was 6100 kilog., that is about 20.000,000 
francs. 

(To be continued,) 


» End — Published by W. Brittain, H, Paternoster Row. 
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ACCUMULATED ELECTRICITY. 

The year 1746 is one of the greatest epochs in the 
history of electricity, for it was in this year that 
Mr. Cuneus, of Leyden, witnessed some of the 
effects of accumulated electricity, by the accidental 
discovery of the Leyden ])hijil, or tliat instrument 
by means of which the electric fluid may be con- 
centrated, and yet be left free to exert its full 
effect. Mr. Cuneus, reflecting that the electric 
fluid could not be accumulated unless the body 
electrified were insulated, and also, that even then 
the air around it was constantly drawing off a 
portion, imagined that a conducting body, if wholly 
surrounded with glass, instead of being merely 
supported by it, might be more highly charged, 
tried the experiment, by inclosing a nail in a wine 
bottle, and then charging it by contact wdth a wire 
proceeding from the prime conductor of the ma- 
chine. This being done, holding the bottle in one 
hand and trying to withdraw the nail with the 
other, he felt a sliock, and thus the great discovery 
was at once completed. 

Professor Muschenbrocek next fl it tbc shock ; 
he says, in a letter to Mr. Reaumur, that he felt 
himself struck in the arms, shoulders, and breast, 
so that he lost his breath, and w'us two days before 
he recovered ; he says, he would not take another 
for the whole kingdom of France. Hut the dreadful 
account given by Mr. Winkler is the most curious; 
he says, he felt great convulsions in his body, that 
it put his blood into great agitation, so that he was 
fearful of a fe\er, to avoid winch he was obliged to 
use refrigerating medicines ; he also felt great 
heaviness m his head as if a stone lay upon it, and 
twice, he says, it gave him a bJeeoing at the nose, 
to which he was not subject. Notwithstanding 
this astonishing effect, his wile was not satisfied 
in witnessing its power upon her husband, she 
wished to see us well as feel it ; her fears, if not 
her prudence, we might have supposed would have 
restrained her curiosity ; — but no, she, it appears, 
has an uncommon share of this attribute, and, kill 
or cure, she was determined to have a shock. It is 
said, that having received it only twdee, for she had 
courage to take a second, she found herself so weak 
that she could hardly stand. 

This panic, however, w'as far from being general 
among electricians ; and now that we know how 
trivial must be the shock from so small an 
apparatus, we r.aiiiiot help smiling at the fear 
displayed, nor wondering at the power of imagina- 
tion, in thus magnifying such a trifle into an 
instrument of terror. 

The Leyden jar is nearly as simple now as it was 
then ; and easy as electrical instruments, in general, 
are to use and make, this is one of the most so. It 
consists of a glass phial, or jar, of any size, it is 
usually made with a large mouth, for the sake of 
convenience. The lower part is lined with tin-foil, 
to about two inches from the top ; the outside is 
also covered with tin-foil up to the same line, as is 
seen in Fig. 1. There is a wire, with a ball at top, 
connected with the inner coating, and the jar is 
complete, and being dried and slightly warmed, is 
fit for use ; for the greater convenience of holding 
the ball and wire tight, the jar is usually made with 
a wooden lid at top, and a chain reaching from the 
wire, which is fastened to the lid, down to the 
bottom of the phial, where it rests upon the inner 


Note, — When there is a lid, it should be made 
of baked wood, and turned with smooth edges ; 
and if the phial have a neck too small to admit the 
tin-foil conveniently, it may be partly filled with 
water, or metallic filings. It may be as well also 
to remark, that tin-foil may be had of the pew- 
terer’s, at 3d. or 6d. per roll, and that nothing is 
better to stick it on with than common paste. 

Electrical Battery. — This, which is represented 
in Fig. 2, consists of a certain number of Leyden 
phials, the inner coatings of all which are con- 
nected together by wires, and the outer coatings 
also connected together, the box being lined with 
tin-foil, a wire passing through the box and fur- 
nished with a hook or staple outside, enables the 
electrician to make his reejuisite connections with 
facility. 

jEuT’. 48. — To Charge and Discharge a Jar.—^ 
Place the brass ball of a coated jar in contact with 
the prime conductor, while the outside commu- 
nicates with the table, turn the cylinder, and the 
bottle will in a little time he charged, or modify the 
electric fluid in a peculiar manner. To discharge 
the jar, or restore it to its natural state, bring one 
end of a conducting substance in contact with the 
outside coating, and let the other be brought near 
the knob of the jar which communicates with the 
inside coating, a strong explosion will take place, 
the electric light will be visible, and the report very 
loud. 

If a charged jar is coated very high, it will dis- 
charge itself before it has received near the charge 
it would take if the coating was lower. If it is 
coated very low, this part of the surface may be 
charged very high, but a considerable part of the 
glass is not charged at all. 

When a jar is charged very high, it will often 
explode or discharge itself over the glass from one 
coated surface to the other ; or, if the glass is thin, 
it will make a hole through it, and swell the coating 
on both sides, the glass in tlie hole will be pulverized, 
and very often a variety of fissures will proceed 
from it in various directions. 

A Leyden jar very often recovers its electricity, 
in a small degree, after a discharge has been made ; 
this second explosion is called the residuum of a 
charge. The form or size of the glass is no ways 
material to the receiving of a charge. 

Ejl\ 49. — Frankhn's Explanation . — The pheno- 
mena attending this very extraordiu.uy expeiirxicnt 
seemed totally inexplicable, till they were elucidated 
by the ingenious theory of Dr. Franklin ; which, 
in a plain and clear manner, accounts for most ot 
the diflBculties which attend this intricate branch of 
electricity ; and accommodates itself so easily and 
satisfactorily to a variety of appearances, as to 
make us almost lose sight of the objections against it. 

Glass is suppo.sed to contain at all times, on its 
two surfaces, a large ipiantity of the electric fluid ; 
whfeh is so disposed, that if you increase the quan- 
tity on one side, the other must thiow off an equal 
proportion ; or, when one side is })Obitive, the other 
must be negative ; now, as no more of the electric 
fluid can be forced on one side than can go off on 
the other, there is no more iii the bottle after it is 
charged than was there before ; the quantity is 
neither increased or lessened on the whole, though 
a change may be made in its place and situation ; 
I. c. we may throw an additional quantity on one of 
its eides, if, at the same time, an equal quantity 
can escape from the other, and not otherwise. That 
this change is effteted by lining parts ot its two 
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surfaces with a non-electric ; through the mediation 
of which, we are enabled to convey the electric lire 
to every physical point of the surface we propose 
to charge, where it exerts its activity in repelling 
the electric particles naturally belonging to the 
other side ; all of which have an opportunity of 
escaping by the lining in contact with this surface, 
which, for that purpose, must communicate with the 
earth ; when the whole quantity belonging to this 
surface has been discharged, in consequence of an 
equal quantity thrown ujjon the other surface, the 
bottle is charged as much as it can possibly be. 
The two surfaces are at this time in a state of vio- 
lence ; the inner, or positive side, strongly disposed 
to part with its additional tire, and the outer, or 
negative side, equally desirous to attract what it has 
lost, but neither of them capable of having a change 
in its state effected, without the equal and conte 
porary participation of the other. That notwith- 
standing the vicinity of these two surfaces, and the 
strong disposition of the electric lltiid contained ii 
one of them to coramuuieate its su])er-ahundance 
to the other, and of that to receive it, yet there is 
an impenetrable barrier between them ; for, so im- 
permeable is glass to the electric fluid, (though it 
permits one side of it to act on the otlier,) that its 
two surfaces remain in this state of contrariety till 
a communication is formed between them, by a 
proper conductor, when ♦^he equilibrium is suddenly 
and violently restored, and the electric fluid reco- 
vers its original stale of equality on the two sides 
of the glass, 

Ed'. 50. — To Charge a t^heet of (iiass. — The 
principle of the Leyden jihial is 8(*en very perfectly 
in a sheet of glass, such as is represented in Fig. 1. 
Tin-foil is to be pasted on eacli side, to w'ithin an 
inch or more of the edge ; fasten a thread, holding 
a pith ball, to the tin-foil on each side with a 
piece of wax ; connect one coating with the ground, 
and touch the prime conductor with the other, the 
plate of glass will he charged, and the pith balls fly 
out to some distance; connect the two sides 
togctlier with a wire, the shock will jiass, ai.d the 
pith balls will become at rest. 

Ed’. 51.— Zb discharge a. far grailuaUg with the 
Finger. — First, put the jar on an insulating stand, 
then touch the outer and inner coating alternately 
with the finger, and a small sjiark will pass each 
time, and finally discharge the jar. 

E.r. 52. — Electric Pendulum. — Construct an in- 
struiiu nt of ware, with pith balls at the end of it, 
as represented in Fig. 5. Hang this on the charged 
plate of glass, when it will vibrate, so that its halls 
touch each side alternately, and finally discharge 
the jar. 

Ed', Magic Picture. — Procure a frame of 
dry wood, and furnish it with a glass, as a j>icture- 
frame usually is, cover this with tm-foil, as in 
Ex. 50. ; cover the hack with a loose piece of dark 
paper, or a thick dry pasteboard, cutting a small 
hole in the middle, in order to bring through it a 
strap of tin-foil, which is pasted upon the coating 
of the under side of the glass, and readies to the 
frame ; now cover the tin-foil on the face of the 
glass with a picture of any kind, and the instru- 
ment Is complete. To use it, put a piece of money on 
the jiicture, and holding it by the frame where the tin- 
foil IS, charge the picture by preseiiling a ball from 
the conductor to the money. When charged, take 
hold ot the frame by the other hand, at some other 
part of the frame, and direct another person to ! 
hold that part which you have justtiuitled with one i 


hand, and to take off the money with the other, 
his attempt to do so will disdiarge the sheet of 
glass, and he receive a shock in the fingers, while 
he will be quite unable to take oft* the money. This 
amusing apparatus is represented in Fig. 7. 

E. 1 C. 54. — To show that an Insulated Jar cannot 
be Charged. — Screw a Leyden phial, whose coating 
is free from points, upon an insulated stand, ami 
place it so that its knob may be in contact with the 
conductor, (taking care that no conducting sub- 
stance is near the coating of the jar,) turn the 
cylinder rouml a sufficient number of times to charge 
the phial, then examine il with a discharging rod, 
and you will find it had received no charge ; which 
shows clearly, that except the electric ftuid can es- 
cape from one side of the jar, it can receive none 
on Ihe other. 

Ex. 55. — To Charge a Jar negatively. — Insulate 
two Leyden bottles ; let their coatings be in con- 
tact, and while you charge the inside of one posi- 
tively, let a person, standing on the floor, touch 
the top of the other with his finger, and it will be 
clrirgcil negatively. 

Ex. 5(). — To Discharge a Jar silently. — ^^rociire a 
Ijoydcn jar, wbicli has a hole in the top of the hall, 
charge it, msulute it, tlien screw a pointed wire on 
to the hall. 'I’liis will soon discharge the jar silently, 
or the orrery or flyer formerly described may be 
substituted for it. 

Ex. 57 . — PJertrirul Spider. — Make an object in 
the shape ol a spider — ith body of cork, witli eight 
legs of white thread, alxmt an inch long, and sus- 
pend it by a black silk tliread. This will play 
between the knobs of two jihials, if one be eh*ctri- 
fied positively, and the other negatively ; or will 
discharge a pln.il, if susiiended at an equal distance 
from the knob at the top, and a knobbed wire pro- 
ceeding from the bottom of it. 

Ex. 58. — Diamond Jar. — I’ake. a bottle, whose 
exterior coating is formed of small piects of tin- 
foil, placed at a little distance from each other. 
Charge this bottle in the usual manner, and strong 
sparks of eleetneity will j)ass from one spot of tin- 
foil to the other, in a variety of directions; the 
stp.'iiMtion of (be tin-foil making the passage of the 
fluid from ihe out'.ide to the* table visible. Discharge 
this bottle, by bringing a pointed wire gradually 
near tlie knob, and tiie uncoat(‘d jiart of the glass 
betwein the spots will be pleasingly illuminated, 
and tlie noi.'ie will resemble that of small tired 
crHeke^^. If the jar is disebarged suddenly, the 
wdiole outride surtaee appears illuminated. To 
produce tlie^e appearances tlie glass must be very 
dry. 

(To he continued.) 


MARSH’S APFAIIATUS FOR DETECTING 
ARSENIC. 

In the early part of 1830, a paper was presented 
to the Society of Arts, by Mr. James Marsh, of the 
Royal Arsenal, Woolwich, descriptive of A Method 
of separating small Quantities of Arsenic^ Jrum 
Substances with which it may have been rnUed. 
The merit of this paper was estimated so highly, 
that the large gold medal of the Society was awarded 
to the author ; and further, so admirable was the 
simplicity and efficacy of the process, so little the 
preparation iiud cost of apparatus necessary to make 
a most exquisite analysis, and so important to the 
public interest was the object of the process, that 
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the Society ordered the instant publication of the 
paper, instead of imprisoning it in the pigeon-holes 
of the secretary, until the next succeeding volume 
could be published. Equally impressed with the 
importance and excellence of the process of Mr. 
Marsh, wnich has been so prominently before the 
public owing to the late celebrated trial of Madame 
Laffargc, we are induced to present it to our readers, 
satisfied that they will be struck with the beauty of 
this ingenious and practical application of chemical 
science. Mr. Marsh introduces the subject by 
stating, that 

“ The requisite apparatus is as simple as possible ; 
being a glass tube open at both ends, and about 
three quarters of an inch in its internal diameter. 
It is bent into the form of a syphon, A A, the 
shorter leg being about five inches, and the longer 
about eight inches in length. A stop-cock B, end- 
ing in a jet of fine bore, passes tightly through a 
hole made in the axis of a soft and sound cork, 
which fits air-tight into the opening of the lower 
bend of the tube, and may be further secured, if 
requisite, by a little common turpentine lute. To 
fix the if-^paratus when in use, in an njiright posi- 
tion, a hole is made in the wooden block C for the 
reception of the lower part of the pillar D, and a 
groove is cut In the top of the same block, to receive 
the bend of the tube A A. Two elastic slips E E, cut 
from the neck of a common bottle of India rubber, 
keep the tube firm in its place. 


“The matter to be submitted to examination, 
and supposed to contain arsenic, if not in the fluid 
state, such as pastry, pudding or bread, &c., must 
be boiled with two or three fluid ounces of clean 
water, for a sufticieiit length of time. 

“ The mixture so obtained must then be thrown 
on a filter to separate the more solid jiarts : thick 
soup or the conlents of the stomach, may be di- 
luted with water and also filtered : but water-gruel, 
wine, spirits, or any kind of malt liquor and such 
like, or lea, coffee, cocoa, &.e., can be operated on 
without any previous process. 

“ When the apparatus is to be used, a bit of glass 
rod. about an inch long, is ro be diopped into the 
shorter leg, and this is to be followed by a piece of 
clean sheet zinc, about an inch and a half long and 
half an inch wide, bent double, so that it will run 
down the tube till it is stopped by the piece of glass 
rod first put in. The stop-cock and jet are now to 
be inserted, and the handle is to be turned so os to 


leave the cock open. The fluid to be examined, 
having been previously mixed with from a drachm 
and a half to three drachms of dilute sulphuric acid 
(1 acid and 7 water), is to be poured into the long 
leg, till it stands in the short one about a quarter of 
an inch below the bottom of the cork. Bubbles of 
gas will soon be seen to rise from the zinc, which 
are pure hydrogen if no arsenic be present ; but, if 
the liquor holds arsenic in any form in solution, the 
gas will be arsenuretted hydrogen. The first portions 
are to be allowed to escape, in order that they may 
carry with them the small quantity of common air 
left in the apparatus ; after which the cock is to be 
closed, and the gas will be found to accumulate in 
the shorter leg, driving the fluid up the longer one, 
till the liquor has descended in the short leg below 
the piece of zinc, when all further production of gas 
will cease. There is thus obtained a portion of gas 
subject to the pressure of a column of fluid of 
from seven to eight inches high : when, therefore, 
the stop-cock is opened, the gas will be propelled 
with some force through the jet, and, on igniting it 
as it issues (which must be done quickly by an 
assistant), and then holding horizontally a piece ot 
crown or window-glass F, over it, in such a manner 
as to retard slightly the combustion, the arsenic (if 
any be present) will be found deposited in the me- 
tallic state on the glass ; the oxygen of the atmos- 
phere being employed in oxydizing the hydrogen 
only during the process. If no arsenic be present, 
then the jet of the flame as it issues has a very 
different appearance ; and, although the glass be- 
comes dulled in the first instance by the deposition 
of the newly-formed water, yet such is the heat 
produced, that in a few seconds it becomes perfectly 
clear, and frequently flies to pieces. [Mr. HerapatU 
advises talc to be used instead of glass. — En.] 

“ If the object be to obtain the arsenic in the 
form of arsenious acid, or wliite arsenic, then a glass 
tube, from a quarter to half an inch in diameter (or 
according to the size of the jet or flame), and eight 
or ten inches in length, is to be held vertically over 
the burning jet of gas, in such a manner that the 
gas may undergo perfect combustion, and that the 
arsenic combined with it may become sufficiently 
oxydized ; the tube will thus, with proper care, be- 
come lined with arsenious acid in proportion to the 
quantity originally contained in the mixture. 

“ When the glass tube is held at an angle of 
about 45° over the jet of flame, three very good 
indications of the presence of arsenic may be ob- 
tained at one operation ; viz., metallic arsenic will 
be found deposited in the tube at the part nearest 
where the flame impinges, — white arsenic or arseni- 
ous acid at a short distance from it, — and the garlio 
smell can be readily detected at either end of th^ 
tube in which the experiment has been made. 

“As the gas produced during the operation iii 
consumed, the acid mixture falls into the short limb 
of the tube, and is thus again brought into contact 
with the zinc, in consequence of which a fresb 
supply is soon obtained. This gas, if submitted to 
either of the processes before described, will givq ' 
fresh indication of the presence of the arsenic whicK 
the mixture may have originally contained ; and it ^ 

. ..1 be easily perceived that the process may be re-^ 
peated as often as may be required, at the will of' 
the operator, till no further proofs can be obtained^* 

“ When certain mixed or compound liquors areil/* 
operated on in this apparatus, a great quantity 
I fiotli is thrown up into the tube, which may causo'^ 

I a little embarrassment by choking the jet. I huvc^« 
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found this effect to take place most with the con- 
tents of the stomach, with wine, porter, tea, coffee, 
or soup, and, indeed, with all mucilaginous and 
albuminous mixtures. The means I adopt to prevent 
this effect from taking place, or, at least, for check- 
ing it in a great measure, is to grease or oil the in- 
terior of the short limb of the apparatus before 
introducing the subject to be examined, or to put a 
few drops of alcohol or sweet-oil on its surface 
previously to introducing the stop-cock and its 
appendages. 1 have, however, found, if the tube 
be ever so full of froth in the first instance, that, 
in an hour or two, if left to itself, the bubbles burst, 
and the interior of the tube becomes clear without 
at all affecting the results. 

“ In cases where only a small quantity of the 
matter to be examined can be obtained, 1 have found 
a great convenience in using the small glass bucket 6. 
Under such circumstances, the bent glass tube may 
be filled up to within an inch of the short end with 
common water, so as to allow room for the glass 
bucket, which must be attached to the cork, &c. by 
means of a little platina wire ; a bit or two of zinc 
is to be dropped into the bucket, with a small por- 
tion of the matter to be examined, and three or 
four drops of diluted sulphuric acid (acid 2, water 
14) ; and the whole is then to be introduced into 
the mouth of the short limb of the tube. Tlie 
production of gas under this arrangement is much 
slower, and, of course, requires more time to fill 
the tube, than in the former case ; but the mode of 
operating is precisely the same. Indeed, it is of 
great advantage, when the quantity of arsenic pre- 
sent is very minute, not to allow the hydrogen to be 
evolved too quickly, in order to give it time to take 
up the arsenic. 

“ A slender glass funnel will be found of service 
when as much as a table-spoortful, or even a tea- 
spoonful, of matter can be obtained for examination. 
In this case, the tube is to be })artly filled with 
common water, leaving a sufficient space for the 
substance to be examined ; a piece of xiiic is to be 
suspended from the cork by a thread or wire, so as 
to hang in the axis of the tube ; and the fluid to be 
operated on, having previously been mixed with 
dilute sulphuric acid, is then to be ))oured through 
the funnel carefully, so as to surround the zinc, 
avoiding, as tar as possible, to mix it with the water 
below, and the stop-cock and its appendages are to 
be replaced in the mouth of the tube ; the produc- 
tion of the gas then goes on as before stated, and 
the mode of manipulating with it is exactly the 
same as described in the foregoing part of this 
paper. 

“It will be necessary for me, in this place, to 
explain the methods I employ after each operation, 
to determine the integrity of the instrument, so as 
to satisfy myself that no arsenic remains adhering 
to the inside of the tube, or to the cork and its 
appendages, before I employ it for another operation. 

“ After washing the apparatus with clean water, 
a piece of zinc may be dropped in, and the tube 
filled to within half an inch of the top of the short 
limb ; two drachms of diluted sulphuric acid arc 
then poured in, and the stop -cock and cork secured 
in its place ; hydrogen gas will in this case, as be- 
fore, be liberated, and fill the tube. If the gas as 
it issues from the jet be then inffamed, and a piece 
of window-glass held over it as before described, 
and any arsenic remains, it will be rendered evident 
by being deposited on the glass ; if so, this opera- 
tion must be repeated till the glass remains perfectly 


clean, after having been exposed to he action of 
the gas. 



“ When I have had an opportunity gf working 
with so large a quantity of mixture as from two to 
four pints (imperial measure), 1 then have employed 
the above instrument, which is, indeed, but a hliglit 
modification of one of the instantaneous light ap- 
paratuses, now so well known and used for obtaining 
fire by the aid of a stream of hydrogen gas thrown 
on spongy platinum. It will, therefore, be of im- 
portance only for me to describe the alteration which 
1 make when I employ it for the purpose of detect- 
ing arsenic. In the first place, I must observe, 
that the outer vessel, which I use, holds full four 
pints, and that the jet of the stop-cock is vertical, 
and its orifice is twice or three times larger than in 
the instrument as generally made for sale, and also 
that there is a thread or wire attached to the cork 
of the stoji-cock, for suspending a piece of zinc, 
within the bell-glass. 

“ With an instrument of this description I have 
operated on one grain of arsenic in twenty-eight 
thousand grains of water (or four imperial pints), 
and have obtained, therefrom, upwards of one 
hundred distinct metallic arsenical crusts. 

“ Similar results have been obtained with perfect 
success from three pints of very thick soup, the 
same quantity of port wine, gruel, tea, coffee, i^c. 

“ It must, however, be understood, that the pro- 
cess was allowed to proceed but slowly, and that it 
required several days before the mixture used ceased 
to give indication of the presence of arsenic, and 
also, a much larger portion of zinc and sulphuric 
acid was employed from time to time, than when 
working with the small bent tube apparatus, in con- 
sequence of the large quantity of matter operated 
on under this arrangement. 

“ With the small apparatus, I have obtained dis- 
tinct metallic crusts, when operating on so small a 
quantity as one drop of Fowler’s solution of arsenic, 
which only contains 1- 120th part of a grain. 

“ The presence of arsenic in artificial orpiment 
and realgar, in Scheele’s green, and in thesulpburet 
of antimony, may be readily shown by this process, 
when not more than half a grain of any of those 
compounds is employed. 

“ In conclusion, 1 beg to remark, that although 
the instruments I have now finished describing, are 
the form I prefer to all that I have employed, yet it 
must be perfectly evident to any one, that many 
very simple arrangements might be contrived. In- 
deed, I may say unequivocally, that there is no 
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town or Tillage in which sulphuric acid and zinc can 
be obtained, but every house would furnish to the 
ingenious experimentalist ample means for his pur- 
pose ; for, a two-ounce phial, with a cork and piece 
of tobacco-pipe, or a bladder, with the same ar- 
rangement hxed to its mouth, might, in cases of 
extreme necessity, be employed with success, as I 
have repeatedly done for this purpose. 

“ The only ambiguity that can possibly arise in 
the mode of operating above described, arises from 
the circumstance, that some samples of the zinc of 
commerce themselves contain arsenic ; and such, 
when acted on by dilute sulphuric acid give out 
arsenuretted hydrogen. It is, therefore, necessary 
for the operator to be certain of the purity of the 
zinc which he employs, and this is easily done by 
putting a bit of it into tlie apparatus, with only 
some dilute sulphuric acid ; the gas thus obtained is 
to be set fire to as it issues fioin the jet ; and if no 
metallic film is deposited on the bit of flat glass, 
and no white sublimate within the open tube, the 
zinc may be regarded as in a fit state for use.’* 


NEW SUN DIAL. 

At a recent sitting of the French Academy of 
Sciences^ a report was read of the committee ap- 
pointed ' to examine the merits of a sun dial in- 
vented by M. de Saulcy for ascertaining the mean 
time in any latitude. 

A sun dial properly set marks the real time at 
any part of the day ; and the mean time is obtained 
by making allowances for the difference between 
the real time and the mean time ; but in this ope- 
ration it is necessary to take the equation of time 
from an astronomical epheineris, which difference is 
to be added to or deducted from the real time. It 
is to save this calculation that M. de Saulcy has 
invented an apparatus, by means of which the dial 
can be placed every day in such a position as to 
mark the mean time of any hour, without the aid 
of the ephemeris, and by merely knowing the day 
of the year. 

If a sun dial be made to turn round its index, 
the shadow of the sun will indicate the hour sooner 
or later, according to the motion having taken place 
eastward or westward. Thus by giving the dial a 
proper position, the solar shadows will mark the 
mean time instead of the real time. The meridian 
of the dial must be inclined every day according to 
the meridian of the place, either to the right or left, 
at an angle equal to the equation of time expressed 
oy degrees. On the day when the equation is null, 
the dial will mark both the real and the mean time, 
which will take place four times a year. 

When the dial is inclined towards the east, for 
example, it marks the real time at the part situated 
in the same latitude, under a distant meridian, at an 
angle equal to the equation of time. The sun 
after reaching the meridian of the dial, has still to 
move for a space equal to the equation of the time, 
to reach the meridian of the place. It marks thus 
the real noon of that point, and the mean noon of 
the place where the dial is placed. 

The properties of a dial moving round its index, 
will be the same when made to turn in the same 
degree round a line parallel to the index or to the 
axis of the earth. 

The following is a description of M. de Saulcy’ s 
sun dial, and of the mode of moving it. He has 
drawn on a plate of porcelain, about 8 or 9 inches 


square, a horizontal sun dial, for the latitude of 45'\ 
This dial is attached to an iron rectangular triangle, 
called Selletfet the three sides of which are equal* 
By this arrangement the hypothenusal line is pa- 
rallel with the index or gnomon ; it is equally pa- 
rallel with the axis of the earth when the dial is 
horizontal and properly set. It is round this hypo- 
thenuse that the dial is to move, by means of two 
little pivots fixed to a frame. This frame is like a 
double desk, being a kind of triangular prism. The 
large face rests on a horizontal plane, the two others, 
being equal and opposite to each other, are both 
inclined 45® to the horizon. It is to the face pa- 
rallel with the axis of the earth that the two pivots, 
on which the rectangular triangle turns, are fixed. 
On the face of the frame parallel to the equator is 
a toothed wheel, divided into 305 equal parts, for 
each day of the year. In the centre of this wheel 
is a circular brass plate, the rays of which vary 
according to the equation of time. A rod, called 
ffouvpmailf furnished with a spring which presses 
against a repeller, the edge of the brass jdate, inclines 
towards the plane of the equator, and gives the an- 
gular motion to the triangle which supports the dial, 
when the toothed wheel is turned by means of a 
pinion, in order to bring the day of the year under 
an index properly placed. 

The sun dial may be )»laced on the vertical side 
of the moveable triangle, and in that case it becomes 
a vertical sun dial. 

When the latitude of the place is more or less 
than 45®, instead of placing the frame on a hori- 
zontal plane, it is to be placed on an inclined plane, 
equal to the difference between 45® and the latitude 
of the place, so as to have the gnomon always pa- 
rallel with the axis of the earth. The jdanc of the 
dial, which is neither horizontal nor vertical, will 
mark the mean time, as if it was placed in 45® of 
latitude. 

This apparatus, made for the northern hemisphere, 
can be used also in the southern parts of the globe, 
by placing it in an opposite direction ; the morning 
then becomes evening, and the eccentric curve is to 
be drawn in the opposite way. 

APPLICATION OF THE PHYSICO-CHEMI- 
CAL SCIENCES TO ARTS AND 
MANUFACTURES. 

BY M. BECaUERKL.. 

(B^sumed from pmje 272, and concluded.) 

The auriferous and argentiferous galenas, which 
have been treated for silver and lead by the electro- 
chemical process, are perfectly disposed for the ex- 
traction of the gold by washing. Indeed this treat- 
ment requires a pulverisation, and a roasting which 
disengage tlie gold from the pyrites and other com- 
pounds which retain it ; the silver and lead being 
removed, the ore is found reduced to nearly half its 
weight, and the washing may then be effected with 
great facility: the quartz and other light matters 
are in such a state of division, that a man who is well 
used to it may wash several hundred kilogrammes 
a-day. Its application has quite recently been 
made to the argentiferous galena, a few years ago 
discovered at Saint-Saintin-Cantales, department ot 
Cantal, and the quantity of wdiose gold did not 
amount to more than a decigramme and a half in 
100 kilogrammes of ore, containing 30 per cent of 
lead. After the electro-chemical treatment and 
washing, we soon obtain residues which contain 8 
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grammes of gold, and even more which may advan- 
tageously be treated, whether by smelting or by car- 
rying the washing farther. From this we are led to 
believe that the rocks of this country are auriferous, 
as also the etymology of Aurillac {aurilicus) would 
tend to prove. 

These results confirm the advantages obtained by 
one of our brethren, in roasting auriferous pyrites, 
before washing them to extract the gold, — advan- 
tages which have been disputed in some countries, 
especially in Russia. It appears that the scarcity 
of fuel is the only obstacle to its application on the 
large scale in America. 

Gold is generally found in Columbia, and in the 
United States, in the rocks known to geologists by 
the names of syenite, porphyric syenite, mica schist, 
and gneiss, and the quantity is so much the more 
considerable as the rocks are in a greater state of 
decomposition ; it is the same in Russia where the 
auriferous rock is dioritc ; this general fact, which 
the principles of electro-chemistry turn to good 
account, has suggested a very simple mechanical 
process, which allows of the parts containing gold 
being immediately separated from those which are 
deprived of it, so that only a certain portion of the 
auriferous sands have to be submitted to washing. 

If we afterwards seek to determine what advan- 
tages may result from metallurgical works, w <3 shall 
see that they necessarily bring to a desert country 
the benefits of civilisation, and, where formerly no- 
thing but unoccupied laud was found, villages are 
built without delay ; but if, hy a wise foresight, 
power does not make its happy intervention felt, by 
encouraging agriculture, these localities, which are 
crowded by a rich population, may soon become 
nearly deserts, — of which Villa Rica, in Brazil, is 
an example. 

In the time of its greatest prosperity, when the 
annual produce of the auriferous sands amounted to 
nearly 120,000,000 francs, its population amounted 
to 20,000 souls. For a century this vast product 
has gradually diminished ; the inhabitants, wholly 
occupied in the washing, neglected the benefits 
which agriculture would have procured them in that 
beautiful and fertile country. 

The distance from the metropolis, domestic trou- 
bles, carelessness of administration, and the exac- 
tions of power, caused many to emigrate. Scarcely 
does this town now present to the traveller, tlie 
shadow of its former splendor ! 

It IS very different in the districts of the mines of 
Altaju, where there is a working population of 
25,000, and 120,000 agriculturists. The encou- 
ragements granted to the latter aie such, that the 
best cultivated lands are those in the vicinity of the 
mines. Hence, necessarily results an increase of 
population which will allow of greater scope being 
given to the metallurgical operations, as soon as all 
the hands are not occupied in the clearing and cul- 
ture of the lands — the only means of jicojiling these 
vast countries. 

If we now look at the other applications of elec- 
tricity, we perceive that the same jirocesses which 
serve for the treatment of metals — wnth some modi- 
fications, however — are successfully employed for 
gilding silver and copper objects, to a degree of 
perfection wrhich leave nothing to be desired, and 
likewise for taking impressions in eoppi’r, of medals, 
bas relief and plates engraved with a graver, which 
have all the beauty and polish of medals. The gal- 
vanic moulds copy in relief all the prominent parts 
of these plates, and the cast copy gives impressions 


on paper. The number of good impressions which 
such a plate can furnish is very limited ; but there 
is the advantage of being able to replace if by ano- 
ther, when it begins to wear out. 

This power, which by turns becomes, heat, light, 
and chemical power, is also capable of producing 
the effects of steam, so far as we cun judge from 
experiments first made in the United States, and 
more recently in Russia ; in the former, it has been 
applied to the use of a printing press ; in the latter, 
to the navigation of the Neva. 

A six-oared sloop, fitted with paddle wheels put 
in motion by an electric- magnetic machine, acting 
by means of a small voltaic apjiaratus sailed up that 
river, against a very light contrary wind. Certainly 
if the expense necessary for setting in action an 
electro-magnetic raacliine capable of moving a man- 
of-war were calculated, it is probable that it would 
be of a nature to cause this new application to be at 
present abandoned ; but when we reflect that bodies 
contain between their particles an enormous quan- 
tity of electricity, and that every day we arc able 
to obtain a gi eater quantity of tliis power, at less 
expense, we arti led to hope that we shall one day 
see it liberated in suflii'ient quantity to be applied to 
the purposes ol‘ navigation. I’hus, far from reject- 
ing the first attempts made in the north for substi- 
tuting the employment of electric currents •for that 
of steam, we slumid, on the contrary, encourage in- 
vestigations, which, ))erhaps, will lead to the solu- 
tion of one of the greatest manufacturing questions 
which could he jiroposed. 

The powers by aid of which the mi'tals are ex- 
tracted from their ores have such energy, that they 
may one day be used for setting in motion apparatus 
for grinding, and making ore undergo the various 
mechanical prejiarations without wliich the treat- 
ment could not be carried on. 

In the face of so many facts, whose importance 
is every day better apjireeiated, it is easy to per- 
ceive that the future may derive Irom the employ- 
ment of a force whose jiower may be called infinite, 
which exists fettered and neutral wherever there is 
matter, and of which man will perhaps one day be 
able to make himself master. 

In exaiiiini 'g the jiresent in order to prejudge the 
future we shall see that the imjierative wants caused 
by the increase of population, resulting from the 
progress of civilisation, will retpiirelhe forests to be 
cleared ; that coal pits are not inexhaustible, and 
that a time must come when tlic Mearcify of fuel will 
be a serious obslaele to metallurgical operations. 
This time is, it is true, yet very far distant, but let 
uifciow jirepare, lor the benotit of posti'rity, the 
means of extracting rrietuls from th(*ir ores, and of 
carrying on various manufacture s, without the inter- 
vention of fires. 

PREPARATION OF PKIMKNTS. 

{Hemmed from jmtje 250 .; 
imowNS. 

Asphaltum, or bitumen, is a species of pitch, or 
mineral oil become solid. Bitumen is collected on 
the surface of the lake Asphaltites, (the Head Sia,) 
and is called “ Jew’s pitch but the greater part 
of the asphaltum of commerce is derived from 
liquid asphaltum, which is evaporated to dryness. 
The bitumen is of a fine black tint in its fracture, 
is easily pulverized, and its powder is brown. It 
is not ground — it is only melted, and a fine brown 
color is thus obtained, of the greatest transparency, 
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but it retards the diying of oils, and the drying 
quality must be increased as much as possible. 
There are two modee of preparing bitumen a 
thick varnish is first made by dissolving it m oil of 
turpentine , this does not require much heat, and 
even, in time, will dissolve when cold. This var- 
nish IS so thick that it cannot be used without 
mixing it with the emplastic oil of Italy, or mastic 
varnish , this prevents its dowmg off the palette 
This is the manner in which the English and the 
Italians prepare bitumen 

The French prepare it in the following manner 

Venice tuipentme . . 15 grains. 

Gum lac . . r . . .60 ,, 

Asphaltum . . . . 90 „ 

Drying oil 240 „ 

White wax . . 30 „ 

The gum lac is first dissolved in the turpentine 
by adding fifteen grams at a time, and allowing it 
to melt before the other portion is added , the 
asphaltum is then to be mixed in like maimer, by 
degrees , the linseed oil, having been heated near to 
the boiling point, is also by degrees minglt d with 
the rest the wax is then added Before the 
mixture cools, it should be thrown upon the stone, 
and well worked with the muller and knife. Thus 
prepared, the bitumen will dry in one day equal to 
flake white , but as a skin will form on the surface 
of the mass, this must be prevented by putting it 
into a tin cylindrical vessel, covered with a disc of 
the exact diameter of the interior. By pressing 
this disc, m which is a small hole, the bitumen 
oozes out, and then the hole is closed with a wooden 
peg, so as to prevent the air coming m contact 
with the surface of the liquid In this way it may 
be preserved soft for a long time 

A greater degree of solidity would be given to 
the bitumen it it were dissolved in amber vanush , 
sixty grains of this varnish should be substituted 
for turpentine. The gum lac wiU dissolve readily 
m the varnish. 

Brown qf Prussian Blue — M. Bouvier has pub- 
lished a process, by means of which Prussian blue 
may be converted into brown, or black, by mtense 
heat This brown has all the transparency of as- 
phaltum, with this advantage, that it dries quickly, 
and IS permanent. 

Mr. Bouvier’s process ^s, to place upon a clear 
fire a large iron spoon , when it is red hot, put into 
it some pieces of Prussian blue about the size of a 
small nut , these soon begm to crackle, and throw 
off scales in proportion as it grows hot ; remove 
the spoon, and let it be cool it allowed to remain 
too long on the fire, the right color is crushed 
small, some of it will be found blackish, and the 
rest of a yellowish brown this is quite as it 
should be 

M. Bouvier states that this pigment can only be 
obtained from the geiiume Prussian blue in common 
use He states, that he never succeeded in mak- 
ing it with that sort which is manufactured m Eng- 
land.’* Thus it would appear, that to make the 
operation certainly succeed, blue must be employed 
in which there is much alumine. That of English 
manufacture, which is darker than the French, 
contains but little of this substance when com- 
pletely calcined, the English blue only produces a 
sert of orange color, which is, in fact, very trans- 
parent and intense. Another condition requisite 


to the success of the operation is, that the heat 
ought to be at once carhed to the exact point re- 
quired. This IS easily done by using proper cau- 
tion. Instead of commencing the process by 
heating an iron spoon, the bits of color may be 
placed on a plate of iron, and the plate laid upon a 
quick fire , they sometimes give out flame, and 
idways grow red along with the plate , when taken 
off the fire, they are left until they cease to emit 
smoke, and the blue color has disappeared 

If the blue is calcined in a close crucible, a black 
18 formed, which will be found very useful, as it 
dries well 

Brown Pink — This color is made by precipitating, 
with alum, a decoction of French bei nes {rhamnus 
zqfusortus) in such a way as th it the alkali shall 
not be saturated This color would be more last- 
ing if, instead ot the berries, yellow wood, querci- 
tron, and holly bark, for instance, were used , and 
still better would be the husks of nuts, which pro- 
duce a very lasting brown color The husks of nuts 
contain some portion of starch for tins reason it 
would not be proper to employ boiling watei fur the 
purpose ot extracting the ( olor 

Mixture may also be made, in whatever propor- 
tions are most agreeable, of wood, madder, and 
husks of nuts , and instead of using alum to preci- 
pitate the decoction, the acetate or sulphate of 
copper should be used, which, as wc have already 
observed, is the best mordant tor giving stability to 
the colors Bones, or ivory halt calcined, produce 
very transparent browns, and are lasting, but are 
the worst driers possible 

Umber, — Some mineralogists have confounded this 
earth with that of nocera in umbria^ which is bitu- 
minous and inflammable, like those ot Cassel and 
Cologne It resists the action of fire like the ot hri s 
It IS brought trom the Isle of Cyprus, and is know n 
m commerce as Turkish or Lei ant umber Its 
color IS an ohve brown, which becomes much 
darker, and of a warmer tone, when it is calcined. 
It IS principally composed of the oxide of manga- 
nese, oxide of iron, silcx, and alumine This co- 
lor has much body, and dries rapidly, especially 
after it has been calcined It grows darker by time , 
but this IS not a reason for setting it aside this 
disadvantage may be obviated by mixing it with co- 
lors which grow paler by the action of light, such 
as the brown pinks, &c. 

Some painters have painted on grounds primed 
with umber but it has penetrated through the 
lighter parts of the work Theie are several of 
Poussin’s pictures painted on umber grounds That 
fine series, ** The Seven Sacraments,” is clearly 
amongst them 

Cassel and CologneEarths — These are bituminous 
earths, originating as it is supposed from the de- 
composition of wood , the mineralogists have also 
given them the name of lignites The Cassel earth 
has the greater quantity of bitumen, and has a rich 
tone of color, but it loses this m some measure by 
exposure to the light Another serious inconvenience 
m the bituminous earths, is their retarding the 
drying of the oils , therefore when employed, they 
must be ground with the strongest drying oils , and 
to compensate for their growing lighter by the action 
of the air, they should be mixed with colors that 
are permanent, such as umber, charcoal-black, and 
oxide of iron. 

(To he eontin'ned ) 
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LOCOMOTIVE ENGINES. 

2^3 the Editor. 

Sir. — Having on several occasions been much 
pleased in perusing your little work, and wishing to 
promote its circulation, I have sent you a drawing 
and description of a locomotive engine, which I hope 
will be sufficiently lucid for the generality of your 
subscribers. 

As railways occupy a large share of public inte- 
rest at the present time, it is important that some 
insight should be had into the manner of working 
them, and the construction of the various machines 
which are used for the transportation of passengers 
and merchandise over the greater part of this 
country. 

Various means are resorted to, and power of diffc- 



Supposing the train to be starting from the 
terminus D, there will be as much rope wound on 
the drum B, as is stretched between the two drums 
B and A : the drum A being then made to revolve, 
unwinds the rope from B, drawing the train with it, 
and by the time the train has reached the terminus 
C the drum A will he full of rope and B empty. 

But of all these contrivances the locomotive en- 
gine is the most in use, and which I shall proceed 
to describe. 

The arrangement of the various parts of this ma- 
chine is admirably adapted to the objects in view, 
viz., compactness, great surface of heat, an object 
attained by causing the smoke and heat to pass 
through the copper tubes J, which were added by 
Mr. Stephenson, and are a very great assistance ; 
small surface for condensation, the cylinders being 
placed in the smoke box exposed to a great heat, 
and the boiler being covered with wood ; and a 
good draught, caused by making the steam, after 
having performed its duty in the cylinders, pass up 
the cnimney through the waste steam pipe R, caus- 
ing a vacuum, the air to supply which must enter 
through the opening M, up through the fire. These 
engioes are generally about 20-horse power, weighing 
about 16 tons. They cost from 12 to 
and when well made and in good condition attain a 
speed of 60 miles per hour, in which time they 
evaporate 100 cube feet of water, and consume 900 
or 10001b. of coke. They are provided with a ten- 
der or open carriage, for carrying water and fuel, 
and a steam whistle to warn persons on the railway 
of their approach. 

A the cylinder, of which there are a pair. B the 
piston. C the D valve. D the steam-pipe. E the 
piston rod. F the axle of the driving wheels. O 
the crank. H the eccentric working the D valve. 
1 the rod connecting the piston rod with the crank. 
J copper tubes to convey the smoke from L the 
fire-box to K the smoke-box. M an opening to 
cause draught. N the fire bars. O the man-hole. 
P a safety-valve not under the control of the engine- 
driver, loaded with a pressure of 50tbs. per square 
inch. Q a safety-valve regulated by the engine- 


rent descriptions made use of for this purpose, viz., 
steam engines, locomotive and stationary, the pres- 
sure of the atmosphere, as in the atmospheric rail- 
way, and the gravity of the carriages themselves, 
which is made use of in some of the railways in the 
north, connected with the collieries, where an end- 
less rope passes round drums at each end of the 
line, which is an inclined plane, the train of laden 
carriages running down which, on one line of rails, 
draws up the empty train on the other line 

Of steam engines, where stationary power is em- 
ployed for the purposes of locomotion, and endless 
rope is employed, as in the London and Birmingham 
railway, worked by an engine at one end of the line 
only; or a tail rope is used, as in the London and 
Blackwall railway. In this case, an engine is 
placed at each end of the line, which will be better 
understood by the following sketch : 



driver. R the waste steam-pipe. S buffers to 
lessen the shock of a collision. T the handle of tho 
cock for regulating or shutting off the steam pipe 
D. U the platform for the engine-driver. V the 
door to the fire* box. W the handle to the revers- 
ing motion connected with it by the rod C C. Y 
the frame to the engine. a. f. 


MAKING OF GLASS BEADS. 

A VERY considerable manufacture of glass for the 
formation of beads is carried on at a place called 
Murnno, situated near the city of Venice. There 
is nothing ])eculiar in the composition of the glass 
made use of for this purpose, nor in the methods 
employed for its preparation ; and although the 
manufacturers affect great secrecy as to the coloring 
substances which they mix with this glass, it is not 
likely that they ])ossesB any real advantage over 
others in this respect, or that they have made any 
useful discovery of materials different from those 
commonly employed in coloring glass. 

When upon inspection the colored glass is found 
to be in a fit state for working, the necessary quantity 
is gathered in the usual manner upon the rod, and is 
blown into a hollow form. A second workman then 
provides himself with an appropriate instrument, 
with which he takes hold of the glass at the end 
which is farthest from the extremity of the rod, and 
the two men running thereupon expeditiously in 
exactly opposite directions, the glass is drawn out 
into a pipe or tube, in the manner of those used for 
constructing thermometers, the thickness of which 
depends upon the distance by which the men sepa- 
rate themselves. Whatever this thickness may be, 
the perforation of the tube is preserved, and bears 
the same proportion relatively to the substance of 
the glass as was originally given to it by the blower. 
In these particulars the workmen of course govern 
themselves according to the size and description of 
the beads which are to be made. The glass-house 
at Murano is provided with a kind of gallery 150 feet 
in length, and which much resembles a rope-walk, 
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wherein manner 

^®Ya^es^itripcd with different colors are made by 

ffathering P®**® different 

colored glfss, which are united by twisting them 

together ^®y ®*‘® out to the requisite 

length. \ 

As soon a8\ they are sufficiently cool for the pur- 
pose, the tubetf a*"® divided into equal lengths, sorted 
according to tlpcir colors and sizes, packed in chests, 
and then desptS^tched to the city of Venice, within 
which the actuaU manufacture of the beads is con- 
ducted. \ 

When they arrive at the bead manufactory, the 
tubes arc again ver^ carefully inspected, and sorted 
according to their Jlifferent diameters, preparatory 
to their being cut im^o pieces sufficiently small for 
making beads. i 

For performing thfts latter operation, a sharp iron 
instrument is provided, shaped like a chisel, and 
securely fixed in a flock of wood. Placing the 
glass tube upon the (cdge of this tool at the part to 
be separated, the Vorkman then, with another 
sharp instrument in (his hand, cuts, or rather chips, 
the pipe into pieces/ of the requisite size ; the skill 
of the man being Ahown by the uniformity of size 
preserved between tfce different fragments. 

The minute pieces thus obtained are in the next 
process thrown into f bowl containing a mixture of 
sand and wood ashesl in which they are continually 
stirred about until th« perforations in the pieces are 
all filled by the sand^and ashes. This provision is 
indispensable, in or^er to prevent the sides from 
falling together wheni softened by heat in the next 
operation. 

A metallic vessel 'with a long handle is then pro- 
vided, wherein the pieces of glass are placed, to- 
gether with a further quantity of wood-ashes and 
sand ; and the whoSe being subjected to heat over 
a charcoal fire, are continually stirred with a hatchet- 
shaped spatula. this simple means tlie beads 
acquire their globular form. 

When this has been imjmrted, and the beads are 
again cool, they arc agitated in sieves, in order to 
separate the sand and ashes ; this dune they are 
transferred to other sieves of different degrees of 
fineness, in order to divide the beads according to 
their various sizes. Those of each size are then, 
after being strung by children upon separate threads, 
made up into bundles, ana packed in casks for 
exportation. 

In this manner, not fewer than sixty different 
kinds of glass beads are prepared in vast quantities. 
The principal trade in these i# carried on M ith Spain 
and the coast of Africa; l^t some portions find 
their way to nearly all parts of the world. 


firewob'cs. 

(Resumed from pd^e 245. J 


Crackers . — Cut some cartridge paper into pieces 
3| inches brewd, and 1 foot long ; 1 edge of each 
fold down lengthwise about f of an inch broad ; 
then fold the double edge down } of an inch, and 
turn the single edge back half over the double fold ; 
then open it, and lay all along the channel which is 
formed by the folding of the paper, some meal 
powder ; then fold it over and over, till all the pa- 
per is doubled up, rubbing it down every turn ; this 


done, bend it backwards and forwai Js, 2\ inches, 
or thereabouts at a time, as oft as the paper will 
allow ; then hold all these folds flat and close, and 
with a small pinching cord give one turn round the 
middle of the cracker, and pinch it close ; then bind 
it with pack-thread, as tight as you can ; then in 
the place where it was pinched, prime one end of it, 
and cap it with touch-paper. When these crackers 
are fired, they will give a report at every turn of 
the paper : if you would have a great number of 
bounces, you must rut the paper longer, or join 
them after they arc made ; but if they arc made 
very long before they arc pinched, you must have a 
piece of wood with a groove in it, deep enough to 
let in half the cracker : this will hold it straight, 
while it is pinching. 

Marroons. — Formers for marroons arc from 5 cf 
an inch to 1 i diamc/er. Cut the paper for the 
cases twice the diameter of the former broad, and 
long enough to go three times round ; wlien you liave 
rolled a case, paste down the edge, and tie one end 
close ; then with the former drive it down to take 
away the wrinkles, and make it fiat at bottom ; then 
fill the case with com powder 1 diameter dfid 1 high, 
and fold down the rest of the case tight on the pow- 
der. The marroon being thus made, wind pack-thread 
up in a ball, then unwind 2 or 5 yards of it. and 
that part wdiieh is near the ball, make fiist to a 
hook ; then take a marroon, and stand as far from 
the hook as the pack-thread will reach, take some 
rope yam and wind it lengthwise round the marroon 
as tight as you can, till it will hold no more that 
way ; then turn it and wind the pack-thread on the 
short way, then lengthwise again, and so on till the 
paper is all covered ; then make fast the end of the 
yarn, and beat down both ends of the marroon, to 
bring it in shape. To consolidate the whole dip it 
in hot glue in which red lead has been mixed. The 
method of firing marroons, is by making a hole at 
one end with an awl, and glutting in a piece of 
quick-match ; then take a piece of strong paper, in 
which wrap up the marroon, with 2 leaders, which 
must be put down to the vent, and the paper tied 
tight round them with small twine ; these leaders 
are bent on each side, and their loose ends tied to 
other marroons ; that is, whenever numherM are 
to he fired at once, otherwise, u single lender is suf- 
ficient. 

Pin-irhepfs . — First roll some paper pipes, about 
14 inches long each : these pipes must not lie made, 
thick of paper, 2 or ,'1 rounds of elej)l»ant pajicr 
being sufficient. When your pipes are Ihoronglily 
dried, you must have made a tin tube, 12inc]i(S long 
to fit easy into the pipes ; at one end of this tube 
fix a Binail conical oup, which done is called a funnel : 
then bend one end of one of the pipes, and put the 
funnel in at the other, as far as it will reach, and 
fill the cup with composition : then draw out the 
funnel by a little at a time, shaking it up and down; 
and it will fill the pipe as it comes out. Having 
filled some pipes, have made some small blocks, 
about 1 inch diameter, and ^ inch thick ; round 
one of these blocks wind and paste a pipe, and 
to the end of this pipe join another ; which 
must be done by twisting the end of one pipe 
to a point, and putting it into the end of the 
other, with a little paste : in this manner join four 
or five pipes, winding them one upon the other, 
so os to form a spiral line. Having wound on your 
pipes, paste two slips of paper across them, to hold 
them together: besides these slios of paper the pipes 
must be pasted together. 
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There is another method of making these wheels, 
Oalled the French; which is, by winding on the 
pipes without paste, and sticking them together 
with sealing-wax, at every half-turn ; so that, when 
they are fired, the end will fall loose every time the 
fire passes the wax ; by which means the circle of 
fire will be considerably increased. The formers 
for these pipes are made from 14 to 4 IGths of an 
inch diameter, and the composition for them is as 
follows ; meal powder 8 oz., saltpetre 2 oz., and sul- 
phur 1 oz. : among these ingredients may be mixed 
a little steel-filings, or the dust of cast iron : this 
composition should be very dry, and not made too 
fine, or it will stick in the funnel. These wheels 
may be fired on a large pin, and held in the hand 
with safety. 

Serpents. — Serpents are generally made aoout 5 
or 6 inches long, and about half an inch in diameter, 
they are sometimes made straight, and sometimes 
with a choak in the middle of them ; the name 
which they bear, probably rose from the hissing 
noise which they make when fired, or from the zig- 
zag or vibrating directions in which they move when 
properly c onstructed. The cases must be made of 
some strong paper, and rolled in a former about 
one-fourth of an inch diameter, or somewhat more, 
dnd having choaked or tied one end up close, with 
strong twine, fill the case about two-thirds of the 
way witn the following composition ; mealed-pow- 
'der 1 pound, saltpetre 1 oz. and f, charcoal 1 oz. 

I To make Tourbillon Cases. — Those sort of cases 
are generally made about 8 diameters long, but if 
very large, 7 will be sufficient : tourbillons will an- 
swer very well from 4 oz. to 21b., but when larger 
there is no certainty. The cases are best rolled wet 
with paste, and the last sheet must have a straight 
edge, so that the case may be all of a thickness : 
when you have rolled your cases, after the manner 
of wheel cases, pinch them at one end quite close ; 
then, with the rammer, drive the ends down flat, 
and afterwards ram in about l-3rd of a diameter 
of dried clay. The diameter of the former for these 
cases must be the same as for sky-rockets. 

Tourbillon, — Having filled some cases within 
about 14 diameter, drive in a ladle-full of clay, 
then pinch their ends close, and drive them down 
with a mallet ; when done, find the centre of gravity 
of each case, where you nail and tie a stick, which 
ahould be 4 an inch broad at the middle, and run a 
little narrower to the ends : these sticks must have 
their ends turned upwards, so that the cases may 
turn horizontally on their centres : at the opposite 
Bides of the cases, at each end, bore a hole, close to 
the clay with a gimblet, the size of the neck of a 
common case of the same nature ; from these holes 
draw a line round the case, and at the under part of 
the case bore a hole, with the same gimblet, within 
4 a diameter of each line towards the centre, then 
from one hole to the other draw a right line. This 
line divide into three equal parts, as in the Figure, 


bore two holes, then from these holes to theother two, 
lead a quick-match, over which paste a thin paper. 


When you fire tourbillons, lay them oiP\ a smooth 
table, with their sticks downwards, andl'’ bum the 
leader through the middle with a port fifF/e. They 
should spin three or four seconds on the ti^Able before 
they rise, which is about the time the comp'^osition will 
be burning, from the side holes to those at bottom. 

To tourbillons may be fixed reports, this man- 
ner : in the centre of the case at top, r^’oake a small 
hole, and in the middle of the report lAake another ; 
then place them together, and tie on tHie report, and 
with a single paper secure it from ft^lre ; this done, 
your tourbillon is completed. By ^<this method you 
may fix on tourbillons, small cone^i’s of stars, rains, 
&c. but be careful not to load them^ too much. 18th 
of an inch will be enough for th^ e thickness of the 
sticks, and their length equal to> that of the cases. 

Composition of Tourbillons. t — Fill with rocket 
compobition of a strength proj'lbortionate to the size 
of the case. 

(To be coniinv^ied.J 


PARALLAXIl 

This parallax of a celestial body is the angle under 
which the radius of the earth| would be seen, if 
viewed from the centre of that \ body ; it affords the 
means of ascertaining the dii^jitances of the sun, 
moon, and planets. When the moon is in the hori- 
zon at the instant of rising or s etting, suppose lines 
to be drawn from her centre to ;the spectator and to 
the centre of the earth : these ^ vould form a right- 
angled triangle with the terrestr ial radius, which is 
of a known length ; and as the -parallax or angle at 
the moon can be measured, all the angles and one 
side are given ; whence the diaptance of the moon 
from the centre of the earth T^may be computed. 
The parallax of an object maj’^ be found, if two 
observers under the same meridian, but at a very 
great distance from one anothe^, observe its zenith 
distances on the same day at tjbe time of its passage 
over the meridian. By suc^ contemporaneous ob- 
servations at the Cape of Gr>od Hope and at Berlin, 
the mean horizontal parallax of the moon was 
found to be 3459^'', whejace the mean distance of 
the moon is about sixty, times the mean terrestrial 
radius, or 237,360 milejjs nearly. Since the parallax 
is equal to the radius /of the earth divided by the 
I distance of the moon, varies from the distance of 
the moon from the e'arth under the same parallel 
of latitude, and provei/s the ellipticity of the lunar 
orbit. When the moon is at her mean distance, it 
varies with the terrestrial radii, thus showing that 
the earth is not a sphere. 

Although the method oescribed is sufficiently 
accurate for finding the parallax of an object so near 
as the moon, it will not answer for the sun, which 
is BO remote that the smallest error in observation 
would lead to a false result. But that difficulty is 
obviated by the transits of Venus. When that 
planet is in her nodes, or within 14 ° of them, that 
is, in, or nearly in the plane of the ecliptic, she is 
occasionally seen to pass over the sun like a black 
spot. If we could imagine that the sun and Venus 
had no parallax, the line described by the planet on 
his disc, and the duration of the transit would be 
the same to all the inhabitants of the earth. But 
as the semi-diameter of the earth has a sensible 
magnitude when viewed from the centre of the sun, 
the line described by the planet in its passage over 
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his disc appears to be nearer to his centre, or farther 
from it, Wording to the position of the observer ; 
BO that the duration of the transit varies with the 
different points of the earth’s surface at which it is 
observed. This difference of time, being entirely 
the effect of parallax, furnishes the means of com- 
puting it from the known motions of the earth and 
Venus, by the same method as for the eclipses of 
the sun. In fact, the ratio of the distances of 
Venus and the sun from the earth at the time of the 
transit are known from the theory of their elliptical 
motion. Consequently the ratio of the parallaxes 
of these two bodies being inversely as their distances, 
is given ; and as the transit gives the difference of 
the parallaxes, that of the sun is obtained. In 1769, 
the parallax of the sun was determined by observa- 
tions of a transit of Venus made at Wardhus in 
Lapland, and at Otaheite in the South Sea. The 
latter observation was the object of Cook’s first 
voyage. The transit lasted about six hours at 
Otaheite, and the difference in duration at these two 
stations was eight minutes ; whence the sun’s hori- 
zontal parallax was found to be 8"* 72. But by 
other considerations it has been reduced to 8"r>776 ; 
from which the mean distance of the sun appears 
to be about ninety-five millions of miles. This is 
confirmed by an inequality in the motion of the 
moon, which depends upon the parallax of the sun, 
and which, when compared with observation, gives 
8'' *6 for the sun’s parallax. 

The parallax of Venus is determined by her 
transits, that of Mars by direct observation, and it 
is found to be nearly double tliat of the sun, when 
the planet is in opposition. The distance of these 
two planets from the earth is therefore knowm in 
terrestrial radii, consequently their mean distances 
from the sun may be computed ; and as the ratios 
of the distances of the planets from the .sun, are 
known by Kepler’s law of the squares of the 
periodic time.s of any two planets being as the cubes 
of their mean distances from the sun, their absolute 
distances in miles are easily found. This law is 
very remarkable, in thus uniting all the bodies of 
the system, and extending to the satellites as well 
as the planets. 

Far as the earth seems to be from the sun, Uranus 
is no less than nineteen times farther. Situate on 
the verge of the system, the sun must appear to it 
not much larger than Venus docs to us. The earth 
cannot even be visible as a telescopic object to a 
body so remote. Yet man, the inhabitant of the 
earth, soars beyond the vast dimensions of the sys- 
tem to which his planet belongs, and assumes the 
diameter of its orbit as the base of a triangle, whose 
apex extends to the stars. 

Sublime as the idea is, this assumption proves 
ineffectual, for the apparent places of the fixed stars 
are not sensibly changed by the earth’s annual 
revolution. With the aid derived from the re- 
finements of modem astronomy, and of the roost 
perfect instruments, it is still a matter of doubt, 
whether a sensible parallax has been detected even 
in the nearest of these remote suns. If a fixed 
star had the parallax of one second, it would be 
215,789 times farther from the sun than the earth 
is. At such a distance not only the terrestrial orbit 
shrinks to a point, but the whole solar system seen 
in the focus of the most powerful telescope, might 
be eclipsed by the thickness of a spider’s thread. 
Light fiying at the rate of 200,000 miles in a second, 
would take three years and seven days to travel over 
that space. One of the nearest stars may therefore 


have been kindled or extinguished r ore than three 
years, before we could have been aware of so mighty 
an event. But this distance must be small, when 
compared with that of the most remote of the 
bodies which are visiblis in the heavens. The fixed 
stars are undoubtedly luminous like the sun ; it is 
therefore probable that they are not nearer to one 
another than the sun is to the nearest of them. In 
the milky way and the other starry nebulae, some 
of the stars that seem to us to be close to others, 
may be far behind them in the boundless depth of 
space; nay, may be rationally supposed to be situate 
many thousand times farther off. Light would 
therefore require thousands of years to come to the 
earth from those myriads of suns, of which our own 
is but ** the dim and remote companion.” 


SHAPE AND HEAT OF THE EARTH. 

It has long been a favorite conjecture, that the 
whole of our planet was originally in a state of ig- 
neous fusion, and the central parts still retain a 
great portion of their primitive heat, ^ome have 
imagined with the late Sir W. Herschel, that the 
elementary matter of the earth may have been first 
in a gaseous state, resembling those nebulee which 
we behold in the heavens, and which are of dimen- 
sions so vast, that some of them would fill the orbits 
of tlie remotest planets of our system. It is con- 
jectured tlmt such aeriform matter (for in many 
cases the nebulous appearance cannot be referred to 
clusters of very distant stars), if concentrated, might 
form solid spheres ,* and others have imagined that 
the evolution of heat, attendant on condensation, 
might retain the materials of the new globes in a 
state of igneous fusion. 

Without dwelling on such speculations, we may 
consider how far the spheroidal form of the earth 
affords sufficient ground for presuming that its prir 
mitive condition was one of universal fluidity. The 
discussion of this question would be superfluous, 
were the doctrine of original fluidity less popular ; 
for it may well be asked, why the globe should be 
supposed to have had a pristine shape different from 
the present one ? — why the terrestrials, when first 
called into existence, or assembled together in one 
place, should not have been subject to rotation, so 
as to assume at once that form which alone could 
retain their several parts in a state of equilibrium ? 

Let us, however, concede that the statical figure 
may be a modification of some other pre-existing 
form, and suppose the globe to have been at first a 
perfect and quiescent sphere, covered with a uni- 
form ocean — what would happen when It was made 
to turn round on its axis with its present velocity ? 
“ A centrifugal force,” says Sir J. Herschel, ” would 
in that case be generated, whose general tendency 
would be to urge the water at every point of the 
surface to recede from the axU, A rotation might 
indeed be conceived so swift as to flirt the whole 
ocean from the surface, like water from a mop. But 
this would require a far greater velocity than what 
we now speak of. In the case supposed, the weight 
of the water would still keep it on the earth ; and 
the tendency to recede from the axis could only be 
satisfied, therefore, by the water leaving the poles, 
and flowing towards the equator ; there heaping it- 
self up in a ridge, and being retained in opposition 
to its weight or natural tendency towards the centre 
by the pressure thus caused. This, however, could 
not take place without laving dry the polar regions, 
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tiiat protuberant land would appear at the poles, 
and a zone of ocean be disposed around the equator. 
This would be the first or immediate effect. Let us 
now see what would afterwards happen if things 
were allowed to take their natural course. 

** The sea is constantly beating on the land, grind- 
ing it down, and scattering its worn-off particles 
and fragments, in the state of sand and pebbles, 
over its bed. Geological facts afford abundant 
proof that the existing continents have all of them 
undergone this process, even more than once, and 
ween entirely torn in fragments, or reduced to pow- 
der, and submerged and reconstructed. Land, in 
this view of the subject, loses its attribute of fixity. 
As a mass it might hold together in opposition to 
forces which the water freely obeys ; but in its state 
of successive or simultaneous degradation, when dis- 
seminated through the water, in the state of sand or 
mud, it is subject to all the impulses of that fluid. 
In the lapse of time, then the protuberant land 
would be destroyed, and spread over the bottom of 
the ocean, filling up the lower parts, and tending 
continually to re-model the surface of the solid nu- 
cleus, in Correspondence with the /orm of equilu 
hrium. Thus after a eufiicieut lapse of time, in the 
case of an earth in rotation the polar protuberances 
would gradually be cut down and disappear, being 
transferred to the equator (as being Moa the deepest 
sea), till the earth would assume by degrees the 
form we observe it to have — ^that of a flattened ob- 
late ellipsoid. 

‘^We are far from meaning here to trace the 
process by which the earth really assumed its actual 
form ; all we intend is to show that this is the form 
to which, under a condition of a rotation on its axis, 
it must tend^ and which it would attain even if ori- 
ginally and (so as to speak) perversely constituted 
otherwise.’ ' 

In this passage, the author (Sir J. Herschel), has 
contemplated the superficial effects of aqueous mat- 
ter only ; he might have added that every stream of 
lava which flowed out of a volcano would be im- 
pelled, in a slight degree, towards the equatorial 
regions, in obedience to the same power ; and if 
the volcanic action should extend to great depths, 
so as to melt, one after another, different parts of 
the earth, the whole interior might at length be re- 
modelled under the influence of similar changes, 
due to causes which may all be operating at this 
moment. The statical figure, therefore, of the 
terrestrial spheroid (of which the longest diameter 
exceeds the shortest by about twenty-five miles), may 
have been the result of gradual and even of exist- 
ing causes, and not of a primitive, universal, and 
simultaneous fluidity. 

Experiments made with the pendulum, and ob- 
servations on the manner in which the earth attracts 
the moon, have shown that our planet is not an 
empty sphere, but that it must rather increase in 
density from the surface towards the centre ; and it 
has also been inferred that the equatorial protube- 
rance is continued inwards, that is to say, that lay- 
ers of equal density are arranged elliptically, and 
symmetrically, from the exterior to the centre. The 
inequalities, however, in the moon’s motion, on 
whioh this opinion is founded, are so extremely 
slight, that it can be regarded as little more than a 
probable oonjecture. 

The mean density of the earth has been computed 
by Laplace to be about 5|, or more than five times 
that of water. Now the specific gravity of many of 
our rocks is from 2^ to 3, and the greater part of 


the metals range between that density and 21 . Henee 
some have imagined that Ihe terrestrial nucleus 
may be metallic — that it may correspond, for ex- 
ample, with the specific gravity of iron, which is 
about 7. But here a curious question arises in regard 
to the form which materials, whether fluid or solid, 
might assume, if subjected to the enormous pres- 
sure which they must obtain at the earth’s centre 
Water, if it continued to decrease in volume ac- 
cording to the rate of compressibility deduced from 
experiment, would have its density doubled at the 
depth of 93 miles, and be as heavy as mercury at 
the depth of 362 miles. Dr. Young computed that, 
at the earth’s centre, steel would be compressed 
into one-fourth, and stone into one-eighth of its bulk 
It is more than probable, however, that after a cer- 
tain degree of condensation, the compressibility of 
bodies may be governed by laws altogether different 
from those which we can put to the test of experi- 
ment ; but the limit is still undetermined, and the 
subject is involved in such obscurity, that we can- 
not wonder at the variety of notions which have 
been entertained respecting the nature and condi- 
tions of the central nucleus. ISome have conceived 
it to be fluid, others solid : some have imagined it 
to have a cavernous structure, and have even en- 
deavoured to confirm this opinion by appealing to 
observed irregularities in the vibrations of the pen- 
dulum in certain countries. 

(To be continued.) 


GLASS FROM BONES. 

Glass may be made from calcined bones by digest- 
ing them during two or three days with half theii 
weight of sulphuric acid, evaporating to dryness 
and washing the residue in many different waters, 
until all the soluble matter is exhausted. The pro- 
duction of this effect is known by the water having 
no longer a yellow tinge. 

The different waters thus used must then be 
brought together and evaporated to afford a solid 
extract. To separate the sulphate of lime con- 
tained in this, the extract must be dissolved in the 
least possible quantity of water, and filtered : the 
salt will then remain on the filter. This extract may 
be mixed with powdered charcoal, and distilled for 
the production of phosphorus ; but if, instead of 
ibis, it be placed in a large crucible, and the fire is 
urged, it will at first swell considerably, but ere 
long will again settle, and at that instant the glass 
is made. This is white, and of a milky color. 

These directions arc taken from the System of 
Chemistry of M. Chaptal ; who tells us that before 
his time Becher was perfectly well acquainted with 
the use to which bones could thus be applied, but 
that he concealed the process, on account of the 
abuse, which, according to his apprehensions, might 
be made of it, and to which he plainly enough al- 
ludes in the words — Homo vitrum eat, et in vi- 
trum redigi potest ; sicut et omnia animalia.” 
This author was, nevertheless, led to express his 
regret that the Scythians, who drank from disgust- 
ing skulls, were not acquainted with the art of con- 
verting them into so cleanly a substance as glass 
and he also showed the possibility of forming a gal- 
lery of family effigies, moulded from glass, the pro^ 
duce of the identical bones of the originals, in whicn 
the likenesses might be preserved as truly ns they 
now ore by the limner. JSl. Chaptal adds, that a 
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skeleton of nineteen pounds weight may be made 
to yield five pounds of this lAosphoric glass. 

Newly-made glass of this description will emit 
very strong electric sparks, which will fly to the 
hand at the distance of two inches ; but this pro- 
perty ceases after one or two days, however care- 
fully the glass may be preserved from contact with 
the atmosphere. The substance is in fact phosphoric 
acid which has been deprived of its water, and which, 
if not carefully preserved from the atmosphere, it 
will again imbibe, becoming deliquescent. It has 
an acid taste, and is soluble in water. 


ON THE COLORS OF NATURAL 
BODIES. 

There is no branch of the application of optical 
science which possesses a greater interest than that 
which proposes to determine the cause of the colors 
of natural bodies. Sir Isaac Newton was the first 
who entered into an elaborate investigation of this 
difficult subject ; but though his speculations are 
marked with the peculiar genius of their author, yet 
they will not stand a rigorous examination under 
the light of modern science. 

That the colors of material nature are not the 
result of any quality inherent in the colored body 
has been incontrovertibly proved by Sir Isaac. He 
found that all bodies, of whatever color, exhibit that 
color only when they are placed in white light. In 
homogeneous red, in violet light violet^ and so on for 
other colors. A red wafer, for example, appears red 
in the white light of day, because it reflects red 
light more copiously than any of the other colors. 
If we place a red wafer in yellow light, it can no 
longer appear red, because there is not a particle of 
red light in the yellow light which it could reflect. 
It reflects, however, a portion of yellow light, be- 
cause there is some yellow in the red which it does 
reflect. If the red wafer had reflected nothing but 
pure homogeneous red light and not reflected white 
light from its outer surface, which all colored bodies 
do, it would in that case have appeared absolutely 
black when placed in yellow light. The colors, 
therefore, of bodies arise from their property of re- 
flecting or transmitting to the eye certain rays of 
white light, while they stifle or stop the remaining 
rays. To this point the Newtonian theory is sup- 
ported by infallible experiments ; but the principal 
part of the theory, which has for its object to de- 
termine the manner in which particular rays arc 
stopped, while others are reflected or transmitted, 
is not so well founded. 

As Sir Isaac has stated the principles of his 
theory with the greatest clearness, we shall give 
them in his own words. 

“ Ist, Those superficies of transparent bodies 
reflect the greatest quantity of light which have the 
greatest refracting power ; that is, which separate 
media that difler most in their refracting power. 
And in the confines of equally refracting media 
there is no reflexion. 

** 2d, The least parts of almost all natural bodies 
are in some measure transparent ; and the opacity 
of these bodies arises from the multitude of re- 
flexions caused in their internal parts. 

3d) Between the parts of opaque and colored 
bodies are many spaces, either empty, or reple- 
niabed with mourns of othes densities ; as water 
between the tinging corpuscles wherewith any liquor 
Is Impregnated i air between the aqueous globules 


that constitute clouds or mists ; and for the most 
part spaceSf void of both air and water, but yet per- 
haps not wholly void of all substance between the 
parts of all bodies. 

** 4th, The parts of bodies and their mtcrstices 
must not be less than of some definite bigness to 
render them opaque and colored. 

“ 5th, The transparent parts of bodies, according 
to their several sizes, reflect rays of one color, and 
transmit those of another, on the same grounds that 
thin plates or bubbles do reflect or transmit these 
rays ; and this 1 take to be the ground of all tliek 
colors. 

“ 6th, The parts of bodies on which their colors 
depend are denser than the medium which pervades 
their interstices. 

** 7tb, The bigness of the component parts of 
natural bodies may be conjectured by their colors.'* 

Upon th(*se principles Sir Isaac has endeavoured 
to explain the phenomena of transparency^ black and 
white opacity and color. He regards the transpa- 
rency of watery ylass, salty stonesy and such like 
substances, as arising from the smallness of their 
particles, and the intervals between ^hem ; for 
though he considers them to be as full of pores or 
intervals between the particles as other bodies are, 
yet he reckons the particles and their intervals %o 
be too small to cause reflexion at their common sur- 
faces. Hence it follows, that the particles of air 
and their intervals cannot exceed the half of a mil- 
lionth part of an inch ; the particles of water the 
^th of a millionth ; and that those of glass the |d 
of a millionth : because at these thicknesses tbe 
light reflected is nothing, or the very black of the 
first order. The opacity of bodies, such as that of 
white paper, linen, &c., is ascribed by Newton to a 
greater size of the particles and their intervals, viz. 
such a size as to reflect the white, which is a mix- 
ture of the colors of the different orders. Hence 
in air they must exceed 77 millionths of an inch, in 
water 57 millionths, and in glass 50 millionths. 

In like manner all the different colors in Newton'r 
table are supposed to be produced, when the parti* 
cles and their intervals have an intermediate size 
between that wliich produces transparency and that 
which produces white opacity. If a film of mica, 
for example, of an uniform blue color, is cut into 
the smallest pieces of the same thickness, every 
piece will constitute a mass of the same color. 

So far the Newtonian theory is plausible ; but in 
attempting to explain black opacity y such as that of 
coal and other bodies impervious to light, it seems 
to fail entirely. To produce blackness, ** the par- 
ticles must be less than any of those which exhibit 
color. For at all greater sizes there is too much 
light reflected to constitute this color ; but if they 
be supposed a little less than is requisite to reflect 
the white and very faint blue of the first order, they 
will reflect so very little light as to appear intensely 
black.** That such bodies will be black when seen 
by reflexion is evident ; but what becomes of all the 
transmitted light This question seems to have 
perplexed Sir Isaac. The answer to it is, ** it may 
perhaps be variously r^ractsd to and fra within 
the body, until it happens to be stifled and lost ; 
by which means it wiU appear intensely black.*' 

In this theory, therefore, irantparaney and blacks 
ness are supposed to be produced by tbe very sane 
constitution of tbe body ; and a r^aetion to and fra 
is assumed to exUngiush tiie transmitted light in 
the one case, while in the other such a refraction is 
entirely excluded. 
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In the production of colors of every kind, it is 
assumed tkat the complementary color, or gene- 
lally one half of the light, is lost by repeated re- 
flexions. Now, as reflexion only changes^ the di* 
rection of light, we should expect that the light thus 
scattered would show itself ili some form or other ; 
but though many accurate experiments have been 
made to discover it, it has never yet been seen. 

For these and other reasons, Dr. Brewster con- 
siders the Newtonian theory of colors as applicable 
only to a small class of phenomena, while it leaves 
unexplained the colors of fluids and transparent so- 
lids, and all the beautiful hues of the vegetable 
kingdom. He Bays, **in numerous experiments on 
the colors of leaves, and on the juices expressed 
from them, I have never been able to see the com* 
plementary color which disappears, and I have 
almost invariably found that the transmitted and the 
reflected tint is the same. Whenever there was an 
appearance of two tints, I have found it to arise 
from there being two differently-colored juices ex- 
isting in different sides of the leaf. The Newtonian 
theory is, we doubt not, applicable to the colors of 
the wings /i)f insects, the feathers of birds, the scales 
of Ashes, the oxidated Alms on metal and glass, and 
certain opalescences.’* 

The colors of vegetable life and tnose of various 
kinds of solids arise, we are persuaded, from a spe- 
ciAc attraction which the particles of these bodies 
exercise over the differently -colored rays of light. 

It is by the light of the sun that the colored juices 
of plants are elaborated, that the colors of bodies 
are changed, and that many chemical combinations 
and decompositions are effected. It is not easy to 
allow that such effects can be produced by the mere 
vibration of an ethereal medium ; and we are forced, 
by this class of facts, to reason as if light was ma- 
terial. When a portion of light enters a body, and 
is never again seen, we arc entitled to say that it is 
detained by some power exerted over the light by 
the particles of the body. That it is attracted by 
the particles seems extremely probable, and that it 
enters into combination with them, and produces 
various chemical and physical effects, cannot well 
be doubted ; and without knowing the manner in 
which this combination takes place, we may say 
that the light is ahsorhed, which is an accurate 
expression of the fact. 

Now, in the case of water, glass, and other trans- 
parent bodies, the light which enters their substance 
has a certain small portion of its particles absorbed, 
'and the greater part of it which escapes from ab- 
sorption, and is transmitted, comes out colorless, 
because the particles have absorbed a proportional 
quantity of all the different rays which compose 
white light, or, what is the same thing, the body 
has absorbed white light. 

(To he continued.) 


MISCELLANIES, 

Colored Lithographic Printing . — A report has 
reached us of an extraordinary discovery, by Mr. 
Hullmandel, who has already done much to improve 
lithography, of a new mode of producing pictorial 
effects on Utho^aphic stone by tints washed with a 
brush, like sepia drawing, which yield impressions 
so perfectly resembling original sketches, that the 


difference is not discemable. The painters, we are 
told, will now have at their command a means of 
multiplying their own works, which their habitual 
practice renders available, without altering their 
style of handling ; for this new mode of lithography 
— or rather painting on stone — is just as if the 
sketch were made on stone instead of on paper. 
The variety and delicacy of the tints, the freedom 
and facility with which they are produced, and 
modified as well, and their durability under the 
printing process, are among the advantages attri- 
buted to this discovery, of which some trial speci- 
mens, by Mr. Harding, have been handed about 
privately, but not yet published — the patents by 
which Mr. Hullmandel has secured to bimself the 
beneAt of his invention not being yet completed.— 
Athenantm. 

A Nev) Musket. — The French papers give an 
account of experiments which have been making at 
Saint Etienne with a new musket, the invention of 
M. Philippe Mathieu. These muskets, cedied fusils 
a sia: coups, have, nevertheless, but a single barrel 
and a single lock. In form, they differ little from 
the common musket; the most perfect of which 
has, it is said, no advantage over them either in 
beauty or lightness. Their direction is more sure, 
and their danger to the bearer less. The six dis- 
charges are independent of each other ; so that one, 
or more, may be made — and supplied by reloading 
separately — or the whole six charges may be Ared 
off, one after the other, with surprising rapidity. 
One of these new muskets Ared 8,000 charges, 
without effecting the slightest derangement of any 
part of the instrument. 

Transparency of the Ocean. — Experiments were 
made during the voyage of the Coquille, to ascer* 
tain at what depth in the sea an apparatus becamr 
invisible, composed of a plank two feet in diameter, 
painted white, and weighted, so that on descending 
it should always remain horizontal. The results 
varied very much : at Offale, in the island of Wai- 
giou, on the 13th September, the disc disappeared 
at the depth of Afty-nine feet ; the weather calni 
and cloudy; — on the 14th, the sky being clear, it 
disappeared at the depth of 75.3 feet ; — at Port 
Jackson, on the 12th and 13th of February, it was 
not visible at more than 38.3 feet in a dead calm : 

— the mean at New Zealand, in April, was 3.28 feet 
less at the Isle of Ascension, in January, undei 
favorable circumstances, the extreme limits in eleven 
experiments were twenty-eight and thirty-six feet. 

Respiration. — In ordinary respiration, 16 or 17 
cubic inches of atmospheric air pass in the lungs 
20 times in a minute, or a cubic foot every 51^ mi 
nutes ; 274 cubic feet in 20 hours, or a cube of 6|r 
feet each way. At each expiration, 1 .375 of the 
oxygen is converted into carbonic acid gas ; in 63 
minutes a cubic foot, and nearly 23 feet in 24 hours. 
The loss of the air in bulk by respiration is but 0.12 
per minute, or only the tenth of a foot in 24 hours. 
The nitrogen inspired and expired is exactly equal. 

If then the relative speciAc heat, or atomic motion 
of oxygen and carbonic acid, as the mean of Craw- 
ford and Dalton, be taken as 3.65 to 1, and the 
absolute heat of a cubic foot of oxygen as 876 deg., 
the difference between inspired oxygen and expired 
carbonic acid is 688 deg. for every foot in 63 mi- 
nutes, 0.53 deg. by respiration, or 688 deg. -t- 23» 
65,824 deg.+ 87.6 deg. or 15.911.6 deg. in all, for 
heat and strength in ordinary respiration per day. 


Lomoon:— Printed by D. Francis, 6, White Horse Lane, Mile End.— Published by W. Brxttaim, 11,. Paternoster Row,^ 





magazine of science. 


FROPBKnSS OF MAGNETISM. 

iataiM tbii week to begin t eeries of 
cieetrOwinagAKic apparatus and prin- 
but bud all explanations on that subject 
Wy uuiatttfactory, and, indeed, scarcely to be 
understood— -unless the reader be already acquainted 
uith the chief facts and laws which regulate the 
uuturai and artificial magnet. It is, therefore, in- 
cumbent upon us, first, to give a paper upon this 
latter subject, in order that the other may come 
before us in a more intelligible form. 

The natural inagnet^ or load-ntone, contains a 
greater proportion of iron than any other iron ore, 
and is mixed with silex, alumina, and mtlphur. Its 
specific gravity is about 7, and it generally appears 
of a brownish black color ; but there are different 
species of it, which are found in diflercnt countries. 
The characteristics of niaguots, both natural and 
artificial, are the same, and may be stated as 
follows : — 

1. Magnets attract iron in its metallic state. 

2. The magnetic fluid circulates from one end of 
them to t’le other — tailed, the»-efore, the poles. 
They possess a directive jmver, or magnetic polarity, 
which acts horizontally. 

3. The opposite poles of magnets attract each 
other, but similar poles repel each other. 

4. Magnets have a vertical motion, which is 
called dipping. 

5. They are capable of imparting their power to 
iron or steel ; to both, when hardened, permanently. 

Of these j)ro]»ertics, only the first and third were 
known to the ancients. With respect to the di 
reciive power, or polarity of Ihe natural magnet, it 
may be observed, that magnets have sometimes more 
than two pole.*?, owing to tlieir heterogeneous nature 
and irregular figure ; and the situation of the addi- 
tional poles can be ascertained only by tii.il. When 
this is the case, the parts adjacent to a pole possess 
the contrary polarity, and the north and south poles 
are either equal in number, or difl’er by one only. 
Thus, there may be 4 south and 4 north poles, or 
3 or 5 north to 4 south juiles, tS.e. Magnets of the 
closest grain have the greatest power, and their at- 
traction is Strongest at the jmles and in eontaet. In 
Imparting the magnetic jiower to iron and steel, it 
Is found that these substances, when soft, take the 
power more easily, but do not retain it so tenaciously 
as when hai'd. 

Smaller jiieces of tlie liatural magnet are stronger. 
In proportion to their size, than larger ones, and a 
piece cut from a large magnet will sometimes possess 
greater power than the magnet from which it has 
been sepaiated, owing to the power being stronger 
In one part than another. Sir 1. Newton had a 
magnet, weighing only 3 gr.iius, which he wore in 
his ring, and which was capable of lifting 716 grains, 
or nearly 250 times its own weight. 

These general reinaiks being premised, we shall 
now consider more in detail, and illustrate the five 
laws just mentioned as those wliich regulate and 
cause all magnetic appearances. 

First. — Magnets attract iion in its metallic state. 
This every person who has ever lifted a needle by a 
magnet is aware of — and numerous magnetic toys 
are constructed upon this jninciplc ; for examjile, 
the floating swan which comes to be fed, contains a 
needle — and the bread conceals a small magnet. 
The fish which is caught by a large magnetic hook 
is also furnished with a needle or wire, which passing 
through its body serves as an attractive to the magnet. 


Thil fact is of extreme use to numerous artizans 
— particularly brass founders, who by phuudne 
an artificial magnet into brass filings, or clijipings 
arc enabled readily to separate from them any par.' 
tides of iron which may be present, and which, if 
suffered to remain, would injure their work, and 
impede its fusion in the melting pot. 

It is not merely that a magnet will take up a 
single piece or particle of iron — but in proportion 
to its strength it will attach to itself a considerable 
number of particles, and the particular mode in 
which these arrange themselves shows most of the 
laws of magnetism. To show this experiment in 
the best and most conclusive manner lay upon the 
table a straight magnet, as in Fig. 1. Lay upon 
this a sheet of white paper, and sprinkle over the 
paper gently and regularly some iron or steel filings. 
They will be seen to assume the form represented 
in the Figure, — collecting themselves in multitudes 
around the two ends of the instrument, and then 
forming more or less perfect curved lines, from one 
of these parts to the other. 

From this experiment four things are evident. — 
1st. That a magnet attracts iron. — 2nd. That it at- 
tracts it more jiarticularly at the two ends — which 
arc therefore called poles. — 3rd. That wlien it has 
attracted one particle, it communicates a power to 
that which enables it to attract other particles ; for 
it is seen, that the filings are connected with each 
other, quite as much as with tlie chief magnet. — 
And, 4th. That the magnetic fluid circulates from 
one pole to the other of a magnet or metallic sub- 
stance subjected to its influence. All these facts 
are also seen in the following experiment, where a 
liorse-shoe magnet is used, and the circulation from 
one pole to the other shown by larger bodies. 

Bx. 2.— Let Fig. 2, be a strong horse-shoe 
magnet, su.spended by a hook ; have ready some 
small iron balls, (in the absence of these, needles 
or nails will do, ) liold one ball to one pole, it will of 
course adhere ; then hold a ball to the other pole, 
that will adhere also. In this manner continue to 
add one ball at a time to the poles alternately, and 
it will be seen that the balls of one side will 
gradually approach those of the other, until when a 
Buftieient number has been thus suspended they 
will touch each other, forming a bow beneath the 
magnet. 

A question now arises, w'hy it ib that the balls 
approach and coalesce } This is because they have 
each become a magnet, and although previously 
they showed of themselves no power, yet now that 
they are in contact with a magnet, they partake and 
communicate the properties which their position 
gives them. Every magnet has poles, called, for 
reasons which we shall afterwards consider, the 
north pole and the south pole. These are contrary 
to each other, and using the terms which we have 
already used in electricity, we may say that one of 
them has a deficiency, or is minus, or negatively 
magnetised. The other has a superabundance, or 
may be considered as positive. Though, be it 
observed, that these terms are not used in mag- 
netism, nor do we know that such is the state of 
these parts, hut they are here alluded to, to show 
by analogy with another science intimately con- 
nected with magnetism, the differences of the poles. 

To show’ the law of attraction, we must consider 
the eflffct of magnets upon each other, as by trial 
we shall finil that when two magnets are held 
near together, there will be attraction in some part, 
and repulsion in others, as follows : — 
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jBa?. 3 .— Suspend a straight bar magnet either 
upon a point, or else hang it up by a string, or in 
any other way that it may have freedom of motion. 
The north pole of this magnet will be known by its 
I Dinting towards the northern part of the world ; 
and, as in all artificial magnets, will most likely 
1 ave a file mark made across it to distinguish this 
( nd as will also be the case with the other magnets 
i sed for experiment. Now hold near the north 
end of this, the north end of another magnet, and 
repulsion will take place. (See Fig. 3.) Hold then 
the south end of the magnet which is in the hand 
to the south end of that which is suspended, and 
lepulsion will again take place. Thus like poles 
repel each other. Reverse the magnet in the hand, 
or hold it to the first, so th it the south pole of one 
be opposite the north pole of the otiier, and attrac- 
tion will be perceptible. Hold either end of the 
magnet to the middle of the other, and it will 
attract it, and probably lift it up, not because it is 
a magnet, but because the upper magnet, being 
equally distant from either pole, is not attracted 
particularly to either, but lifts up the suspended 
magnet merely as it would a piece of iron or steel. 
Another law is, therefore, established, that like 
poles repel each other, and contrary poles attract 
each other, and did space allow, it might be proved 
that the degree of attraction and repulsion is 
inversely as the square ot the distance between 
them — that is, if the attractive power at one inch 
distance, be one the attraction at two inches will be a 
quarter, at three inches a ninth, at four inches a 
sixteenth part of one, and so on. 

JUjp. 4. — If two magnets be hung up on strings 
parallel and close to each other, the north pole of 
each being uppermost, they will retire from, or 
repel each other, though they still remain parallel, 
because north repels north, and south repels south, 
and as at the centie there is no counter-action, the 
magnets will wholly recede from each other. If 
now another magnet be held towards them, they 
will lose their parallelism, and according to cir- 
cumstances will take one of the two forms seen in 
Fig. 4. 

The next property to be discussed is magnetic 
induction. It has been been in experiments 1 and 
2, in the attraction of the iion filings in the one 
instance, and in the halls in the otlier. The fol- 
lowing will render the subject plainer : 

5. — Let a magnet he laid upon a stand or 
table, and offer an iioii key to the north pole, it 
will, as we have before seen, be attracted, and 
remain attached to it. Its approach to the magnet 
has in truth changed the nature of the key ; it has 
become magnetic itself, and capable of attracting 
other iron bodies near it. Try this by presenting a 
nail to the key, it will hold on likewise, and if the 
original magnet be strong enough, three or four 
may be suspended in the same manner — this effect is 
produced by induction. The fluid in the magnet 
affects that in the key, and induces it to arrange 
itself so as to be collected in two poles, so that in 
the case now supposed, the south pole of tlie key 
is uppermost, its north pule downwards ; this acts 
in like manner upon the nail, making it to have a 
south pole upwards and a north pole downwards 
also, if the Key hal been at first presented to the 
other end of the magnet, its north pole, and also 
that of the nail, would have been upwards, instead 
of downwards. (See Fig 5.) 

Another iinportaut law then is established — that 
a magnet has the power of rendering iron and steel 


magnetic by induction ; and that this induction is 
always consistent with the law of magnetic attrac- 
tion and repulsion. One pole always attracting to 
itself the fluid which belongs to the contrary pole 
in the other body. 

A curious effect of induction is seen when a 
powerful magnet is made to take up a round plate 
of iron — of course, one pole of this round plate 
will be at the centre, where it is held up. The 
other pole is in no particular part of the iron ; but 
the effect is scattered all round — weaker than if the 
jioles were concentrated to a single point, but suf- 
ficiently strong to attract needles, iron filings, &c. 
(See Fig. 0.) 

It is not necessary, in order that induction should 
take place, that the key should touch the magnet. 
The effect will be the same, though lessened in de- 
gree, if lying some little distance off ; and even if 
a neutral body lie placed between them. 

Bx. 5. — Place a large magnet on a stand, as in a 
former experiment, and the l^v on another -tard, 
so that half an inch or more int< i vcri ; now 

hold the nail to the key and it wU be atua/ V'd as 
before. (Sec Fig. 7.) 

This will account for if agneti uolari u. if 'a 
magnet be so placed, or snspende i ^ ' a: • an 

opportunity of moving hf rizontall} , .. di o if 

well known, continue to itnrn ro)iin‘ ui I’J u ’ ai 
reached a certain pc)sitio|i to the nou‘‘ •» . '*(N c 
pole of the eaith, or as (ve usually t xt-i 

north and south. The raison of thi U 'd 

an attraction towards thu| point. Wt »• ri. * , 

be this attraction we raaylafterwardt it is 

•only requisite now to statoitlie fact — a fact, indeed, 
of greater importance thanhiny other in science, as 
from this pioporty the mi^ner is enabled to direct 
his eouisc with certainty confidence over the 
trackless ocean, by means \f the compass needle. 
When a needle is suspended^ it will be seen that it 
is the marked end of it which Ys directed northwards, 
wliereas, it ought to be the Jputh end northwards, 
because Iroin the law of attrartion the north pole 
of the earl Ids magnet — supposing one, should have 
a south pole nearest to it ; and so it has, but long 
hahit, and general eiisfom assigned the name north 
pole (o that end of a m ignet which was directed 
tow.uds the north; and, Hlthough the term is 
cMdently eiroiii oiis, yet, as it is only an error of a 
word — and that erior universrdly known to the 
philosopher, it has not been thought advisable to 
eliaiige it ; bee luse by so doing a very considerable 
ineon\eriience would for a long time be occasioned 
— therefore, practically speuking, the north pole is 
towards tlie north jiole of the earth — but scien- 
tifiCfiUy, the south pole. 

The next property of the magnet ix its dip, that 
is a tendency for one end of it to sink lower than 
the other — for example, look at Fig. 8. This re- 
presents a long m.ignet and five small suspended 
magnets in various directions about it. The centre 
one hangs horizont dly — its jioles are equally at- 
tracted to either jiole ; but remove it near one end, 
and the contrary pole of the little magnet will dip, 
or be attracted downwards — take it quite to the end 
and it will stand perpendicular. Thus it is in na- 
ture, a conripahs needle at the equator is horizontal— 
as it proceeds northwards over the north magnetic 
pole, it becomes perpendicular, as in the experi- 
ment alluded to. Were the compass carried along 
a meridian in a southern hcmispheie the same 
takes place; but with the conti ary pule. Wg. Ik 
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represents a dipping needle of a simple construction 
in which this deviation may be readily observed. 

Such a comprehensive outline of the general 
facts relative to the powers and properties oif mag* 
netism, and sufficient to enable us to proceed with 
electro-magnetism another time. 


CAUTION TO ELECTROTYPISTS. 
Although we do not profess to treat of medical 
subjects, yet as the following Is so nearly conniTted 
with a matter that has occupied much of our atten- 
tion, and moreover conveys a valuable caution, we 
hope that we shall be excused for going beyond our 
proper sphere in inserting it. It is cojiied from 
“ The Chemist,” and written by Mr. .7. P. Stmoji, 
M.D., of Dover. 

” AVithin the last two montlis, I have been en- 
gaged in a series of experiments in the new art (*f 
electrotype, and in that short space of time, I have 
dissolved not less than thirty pounds’ weight of 
sulphate of copj>er. In all my foimer experiments, 

I did not exj)erience any apjiarent ill eflcct from the 
absorption of that salt into my system ; but whether 
it was owing to the smallness of my surgery (or 
rather factotum laboratory) in which all my elec- 
trotype experiments are conducted, or to my being 
like the rest of my nation, French, of rather a rest- 
less and (impatient nature and in consequence of 
this impatience, pouring hot water on the blue vi- 
triol, and in order to hasten its solution stirring it 
about until nearly ready for use, I know not. Of 
course, during that process, I inhaled the copper 
vapour ill quite sufficient quantity to curdle any 
sweet milk 1 might have had in my stomach. Yet 
I was perfectly unmindful of that, and not being 
afraid to put my finger in the pie, as they say, 1 
W'ould often make use of the forceps of Adam instead 
of a glass stick, and at length 1 began to feel uiieasi- 
iie.ss between my shoulders, with head -aches, (to 
which 1 am not subji ct) shivering, and occasional 
pain in the epigastric region. I am naturally yel- 
low, but I became pale, and experienced uhat the 
French call ” vertigo,” with prostration of strength 
and dimness of siglit ; but this is not all ; the ner- 
vous papilla; of the tongue became tumefied and 
horribly annoying. I first thought that I had scalded 
my tongue with a mouthful of hot broth, and I 
armed myself with patience in the hope that time 
would relieve the inconvenience, but it was not so ; 
the evil increased rather than abated, and the tongue 
became ulcerated in the centre, and considerably 
swollen on each side ; and it was furred as if a 
” tartine” of spermaceti ointment had been nicely 
spread over it ; the fauces abo became tumefied and 
inflamed, while the soft palate, or roof of the mouth, 
became coated with pttecliioE, resembling the mea- 
sles ; and with that tumefied gums and slight ptya- 
lism. Being also engaged in Daguerrotype expe- 
riments, I thought of attributing all this to the 
influence of iodine, wdiich I also freely handled. 

” I was at last obliged to suspend my experiments, * 
and use all possible remedies to restore my impaired 
health. Having probably and fortunately escaped 
the deleterious effects of copper, I thought I might 
renew my experiments, and although 1 had observed 
that after having washed my hands three or four 
times the water became blue from the system being 
contaminated with that mineral, yet I was more in- 
clined to think 1 was under the influence of iodine 
rather than copper, although I often felt a copper- 
ish, cold, subacid taste, particularly in opening my 


mouth to inspire fresh air, the oxygen of which, 
perhaps, formed with it an instantaneous oxide 
ot copper, communicated to the gustatory nerves, 
or nerves of taste. I dissolved only two or three 
pounds of the salt of copper in the usual way, and 
on the second day of my electro-chemical amuse- 
ment I began to feel head-ache, and uneasiness 
about the fauces and soft palate ; first, the affection 
appeared on the tip of the tongue, but now it showed 
itself as above. 

” With considerable itchiness, and feeling all of a 
sudden as if 1 w^as going to faint, I opened my sur- 
gery window, and, for the first time, I felt convinced 
I was labouiing under the influence of that poison- 
ous mineral. 1 then looked in my mouth andmw and 
yj?// that the just lost complaint was fast returning. 
I washed my hands, and /Aree times the water in 
Ihe basin became blue. I then determined on using 
more caution, regretting only the necessity of taking 
antidotes, one of which was pleasant enough, viz. 
syrups in quantities, according to the celebrated 
Orfihi. But the physicky part I do not much like, 
for though 1 may like to prescribe a large dose to 
my neighbour, I like it better for him than for 
myself. 

” Should the above lines deserve your notice, as 
tending to prolong the lives of your scientific readers, 
pray insert it, and that I am yet spared to relate to 
you my very fortunate escape, thanks be to Pro- 
vidence.”' 


SHAPE AND HEAT OF THE EARTH. 

{Re&vme<1 from pmjr 286, and concluded.) 

Central J I eat . — The hypothesis of internal fluidity 
calls for the more attentive consideration, as it has 
been found that the heat in mines augments in j>ro- 
portion as we descend. Observations have been 
made, not only on the temperature of the air in 
mines, but on that of the rocks, and on tlie water 
issuing from them. Tlie mean rate of increase, 
calculated from results obtained in six of the deep- 
est coal mines in Durham and Northumberland, is 
I'^Fahr. for a descent of forty-four English feet. 
A scries of observations, made in several of the prin- 
cipal lead and silver mines in Saxony, gave 1° Fahr. 
for every sixty- five feet. In this case, the bulb of 
the thermometer was introduced into cavities pur- 
posely cut in the solid rock at depths varying from 
two hundred to above nine hundred feet. But in 
other mines of the same countiy, it was necessary 
to descend thrice as far for each degree of tem- 
perature. 

A thermometer was fixed in the rock of Dolcoath 
mine, in Cornwall, by Mr. Fox, at the great depth 
of 1380 feet, and frequently observed durinj^ eigh- 
teen months ; the mean temperature was 68 Fahr., 
that of the surface being 50°, which gives 1° for 
every seventy-five feet. 

Kupffer after an extensive comparison of the 
results in different countries, makes the increase 1® 
F. for about every thirty-seven English feet ; and 
Cordier considers that it would not be overstated at 
1° Cent, for every twenty-five metres, or about 1'* 
Fahr. for every forty-five feet. 

Some writers have endeavoured to refer these 
phenomena (which, however discordant as to the 
ratio of increasing heat, appear all to point one 
way), to the condensation of air constantly descend- 
ing from the surface into the mines. For the air 
under pressure would give out latent beat, on the 
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0 mepns ' p''’ at it becomes colder ^hen rarified 

higher regions of the atmosphere. But, be- 
f,,, .Vs that tUf <,uaiitity of heat is greater than could 
supposed to flow from this source, the argument 
hiJiC^v ^'6®^ ausw* rod in a satisfactory manner by Mr. 
who has .*hown, that in the mines of Cornwall 
ascending h we generally a higher temperature 
aerial currents. The difference 
' a 1 found to vary from 9° to 1 7° Fahr.: 
instead of imparting heat, these cur- 
v ejirry off a large quantity from, the 

,, nt M. Cordier’s estimate of 1° Fahr. for 
vdet ' i depth as the mean result, and as> 
.nc, with the advocates of central fluidity, that 
' ihe incriusu.iT temi>erature is continued downwards, 
we should i »ach the ordinary boiling point of water 
il*ont twi» miles below the surface, and at the 
; ' , . twenty-four miles should arrive at 

.OfMiiuf, point of iron, a heat sufficient to fuse 
'* .*1 e’rtry known substance. The temperature 
of melted u’oo wis estimated at 21,000° Fahr., by 
; but his pyrometer gives, as is now de- 
jonstrat , very erroneous results. It has been 
ascertain uU o) F.^ofessor Daniell, that the point of 
fusion IS 271 d Fahr. 

By aiioptiiig tin least correct of these two results 
the melrng point of our ordinary roeks would be 
' fa rtner ri moved irom the suifaee; but this diffe- 

1 cnee do( s not affect the probability of the theory 
now under consideration. In either case, we must 
be prfpivcd to a aintain, that a temperature many 
timei grcM? r than that sufficient to melt the most 
refra'Mdiv vt .nccs known to us, is sustained at 
the centre ih« globe ; while a comparatively thin 

^brust. restnij. upon the fluid, remains mimelted ; or 
is cviii, 'iCf irduig to M. C’ordier, increasing in 
thicki.e'K, 'u he continual addition of new internal 
Lyer o»'M 1 i the process of refrigeration. 

The iti rh j'lhcal calculations of Fourier, on the 
i passagi i) .r through conducting bodies, have been 
since appeuj d to in support of these views; for he 
has shown that it is compatible with theory that 
the present temperature of the surface might co- 
exist with an intense heat, at a certain depth below. 
Blit his reasoning seems to be confined to the con- 
duction of heat through solid bodies and the condi- 
tions of the problem are wholly altered wlien we rea- 
son about a fluid nucleus, us we must do, if it be 
assumed that the heat augments from the suiface to 
the interior, according to the rate observed in mines. 
For when the heat of the lower portion of a fluid is 
increased, a circulation begins throughout the mass, 
by the ascent of hotter, and the descent of colder 
currents. And this circulation, whicli is quite dis- 
tinct from the mode in which heat is proji.igated 
through solid bodies, must evidently occur in the 
supposed central ocean, if the laws of fluids and of 
heat are the same there as upon the surffice. 

In Mr. DanielFs recent experiments for obtain- 
ing a measure of the heat of bodies, at their luunt 
of fusion, he invariably found that it was impossi- 
ble to raise the heat of a large crucible of melted 
iroiijgold, or silver, a single degree beyond the melt- 
ing point, so long as a bar of the re.speetive metals 
was kept immersed in the fluid portions. So iti 
regard to other substances, however great the quan- 
tities fused, their temperature could not be raised 
while any solid pieces immersed in them remained 
unmelted ; every accession of heat being instantly 
absorbed during their liquefaction. These results 
are, in fact, no more than the extension of a princi- 


ple previously established, that so 1< ng at a frag- 
ment of ice remains in water, we cannot raise the 
temperature of the water above 32° Fahr. 

If, then, the heat of the earth's centre amount to 
450,000° Fahr., as M. Cordier deems highly proba- 
ble, that is to say. about twenty times the heat of 
melted iron, even according to Wedgwood’s scale, 
and upwards of 160 times according to the im- 
proved pyrometer, it is clear that the upper parts 
of the fluid mass could not long have a temperature 
only just sufficient to melt rocks. There must be a 
continual tendency towards a uniform heat ; and 
until this were accomplished, by the interchange of 
portions of fluid of different densities, the surface 
could not begin to consolidate. Nor, on hypo- 
thesis of primitive fluidity, can we conceive any 
crust to have been formed until t/ie whole 
planet had cooled down to about the temperature 
of incipient fusion. 

It cannot be objected that hydrostatic pressure 
would prevent a tendency to equalization of tempe- 
rature ; for, as far as observations have yet been 
made, it is found that the waters of deep lakes and 
seas are governed by the same laws as a shallow 
pool ; and no (‘xperirnents indicate th'*,t solids re- 
sist fusion under high pressure. The arguments, 
indeed, now controverted, always proceed on the 
admission that the internal nucleus is in a state of 
fusion. 

It may be said that we may stand upofl the hard- 
ened surface of a lava current while it is still in 
motion, — nay, may descend into the crater of Vesu- 
vius after an eruption, and stand on the scorirn 
while every eicvice shows that the rock is red-hot 
two or three feet below us; and at a somewhat 
gi eater depth, all is, jierhups, in a state of fusion. 
May not, then, a much more intense heat be ex- 
pected at the depth of several liundrcd yards, or 
miles ? The answer is, — that, until a great quan- 
tity of heat has been given ofl‘, either by theeniibsion 
of lav*!, or in a latent form by tlie evolution of air 
and gas, the melted matter continues to boil in the 
crater of a volcano. But ebullition ceases when 
there is no longer a sufficient sujiply of heat from 
b' low, and then a crust of lava may form on the 
top, and showers of scoriie may then descend upon 
the surface, and remain unmelced. If the internal 
heat be raised again, ebullition will recommence, 
and soon fuse the siqierfiei.il crust. So in the case 
of the moving current, w’e may safely assume that 
no part of the liquid beneath the hardened surface 
is much above the tcmjierature sufficient to retain it 
in a state of fluidity. 

It may assist us in forming a clearer view of the 
doctrine now controverted, if we consider what 
would happen were a globe of homogeneous com- 
position jilaced under circumstances analogous, in 
regard to the distribution of heat, to those above 
stated. If the whole ])lanet, for examjde, were com- 
posed of water covered with a spheroidal crust oi 
ice fifty miles thick, and with an interior ocean 
having a central heat about two hundred times that 
of the melting point of ice. or 6400° Fahr. ; and if, 
between the surface and the centre, there was every 
intermediate degree of temperature between that of 
melting ice and that of the central nucleus ; — could 
such a state of things last for a moment? If it 
must be conceded, in this case, that the whole sphe- 
roid would be instantly in a state of violent ebulli- 
tion, that the ice (instead of being strengthened an- 
nually by new internal layers; would soon melt, 
and form part of an atmosphere of steam — on what 
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principle can it be maintained that analogous efTects 
would not follow, in regard to the earth, under the 
conditions assumed in the theory of central heat ? 

M. Cordier admits that there must be tides in the 
internal melted ocean ; but their effect, he says, 
has become feeble, although originally, when the 
fluidity of the globe was perfect, the rise and fall of 
these ancient land tides could not have been less 
than from thirteen to sixteen feet. Now granting, 
for a moment, that these tides have become so feeble 
as to be incapable of lifting up every six hours the 
fissured shell of the earth, may we not ask whether, 
during eruptions, jets of lava ought not to be thrown 
up from the craters of volcanos, with the tides ’ — 
and whether the same phenomena would not be 
conspicuous in Stromboli, where there is always 
lava boiling in the crater? Ought not the fluid, 
if connected with the interior ocean, to disappear 
entirely on the ebbing of its tides ? 

''ill/vIICAL TESTS. 

(AV.y?/m< ^ from page 248.) 

Sfththur(}7>^ *nd ("an and Ammonicol^ Tests for 
each 0 f ,/e'j * o idiiala, one containing sul- 

j huro' u iLi, an] je other water of ammonia; 
and "lam * ir o each other. The vapours 

will CO* 4 r>r ne a wliite cloud, which presently 
will Ik p j n * '1 fl u the glass in a solid state, 
forming’ \/ ^// ^ t aumovia. 

Nttr ‘ i “(I c r> sf for Steel. — Let fall a single 
drop of * fi e id .my cutting or other instru- 
ment ( 1 1 ) be steel. If steel, the part 

whereon * , . ffi.’ ^"11 immediately turn black. 
No effet*^ . 1 . . a consider.ihle time take place, if 

nitric acid is dropped on pure iron. The blackening 
of the steel is owing to the combination of its iron 
with the acid, and the coiise(|ueiit precipitation of 
the carbon. 

Mode of Detecting Chalk in comhination vnth 
White Lead. — White oxide of lead is often adulte- 
rated by the carbonate of lime : to detect this, 
pour over a dram of the suspected oxide, four drams 
of pure acetous acid. This wdll dissolve both oxide 
and chalk, but if a few drops of a solution of oxalic 
acid be now poured in, a very abundant white pre- 
cipitate of oxalate of lime will take place. 

Test of the Purity of Calomel. — The specific 
gravity of calomel is a very good test to distinguish 
it from other white powders, as it is much heavier 
than any of them : but the most unequivocal test is 
by rubbing some of the powder in a mortar with 
some pure ammonia ; or by shaking it in a phial 
with lime-water. In either of these cases, if the 
8ub-muriate is present and in a pure state, the 
combination will become intensely black. 

Test for Carbonic Acid. — Into any mineral, or 
other water, suspected to hold carbonic acid in solu- 
tion, either alone or in combination with another 
substance, let full one drop of sulphuric acid, at 
the same time stirring the liquid. A slight effer- 
vescence occasioned by the ascension of small 
globules of carbonic acid gas will take place, if any 
of this acid has been held in combination. 

Tests for the Adulteration of Essential Oils . — 
Essential oils are often adulterated by alcohol, also 
by fixed and essential oils of cheaper price. To 
detect alcohol, pour two drams of distilled water 
into a dram of the suspected oil : the whole will 
become milky if alcohol be present. To detect 
fixed oils, as almond and olive oil, let a drop of the 


suspected oil fall on a p^ece of pi per, & 

hold it near the fire: if .the whoWf evaporate ^ 

leaves no stain upon the paper, th^ssb is no fixe 
present; but if a stain remains, that is, if the / 
where the drop fell appears greasy Iranspaivi ^ 
the essential oil has been adiUterated either bv 
mond, or by olive oil. 

Tests for the Advlt^athn of Me^enrv^f * , 

solve a small quantity of the suspect ^ ^ 

as much nitric acid as will saturate ^ 
solution in three wine glasses, and 
pour some distilled water ; if a white 
thrown down, it is an indication of th ^ 
bismuth. Into the second, pour 
with sulphuretted hydrogen gas, and a h. ^ 
cipitate will discover the presence of even th» 
smallest quantity of lead. Tin is known to exist in 
union witli mercury, by dropping in the third gla«‘* , 
nitro-muriati'of gold, a little diluted, ■when i- n 
precipitate will take place. 

Gallic Add tn the Oak Apple. — Elnck 
oak tree, one of those exeiescencep called aj j /-■ , 

and whiKt fresh, cut it in two, by a taO.h “i ► 
Knife. Let the moisture dry upon the htr‘Jc, . 
on inspection it will be found covered witl. ,* bh 
fluid, in every respect like writing iiu.. Ic 1 * 
apple be examined, a like appearance m ' hf * * 
served on each of the cut surfaces. lu Mi • t \pct 
ment, the gallic acid, existing phutilviJl) tn tin 
apple, combines with the iron, foi*iiiig gahate o* 
iron. 

Te,sfsfor Volatile Acids. — If ah , lid is ’iispccted 
to contain any uncoinbiiied volatn acid. su(‘h aa 
the sulphurous, nitious, muiiatic, c • ’‘O'ocio noetic, 
if is merely iieres.saiy to hold ovei k vc-sil con- 
taining it, a slip of paper juvviouslj < 'p»Kd ii liqi 
ammonia. If any of these acids exist ’O ilu solutio. 
their gaseous or volatile particles will c imil'ine w'ltii 
the vapour of the ammonia, and form o aolu! sal* 

Test for C/inlk m the Adn Iteration r \fng lesia. " 
— On account of adding to its weight, m u i. _ 
very often adulterated by chalk. To u ^ ’.m this 
imposition, put some carbonate of magfu .n i* a 
tumbler, and jiour over it some dibit t suljliiiic 
acid, as long as a disidiarge of carbonic auid gas, by 
effervescence, take place. If the whole is now uuife 
limpid, and no white powder remains, the magnesia 
has been free fiom adulteration, but if this be the 
case, it has been adulterated by powdered chalk. 

To ascertain the Purity of Black Sulphuret oj 
Mercury. — For fraudulent pui poses, this article 
is very often adulterated by ivory black : and to 
detect the imposition, nothing more is necessary 
than to put about a dram of it on a shovel and to 
hold it over the fire ; if the sulphuret is pure, the 
whole be volatilised, if not, ivory black is present. 

To ascertain whether the mercury and sulphur are 
properly combined, rub a small quantity on a piece 
of gold ; and if the gold be whitened like silver on 
the part rubbed, the mercury is not properly com- 
bined, but exists in the state of vciy minute globules. 

If on the contrary, it leaves no mark, it is well 
combined with the sulphur. The white stain is 
caused by the afiinity exi.^ting between gold and 
mercury. 

Tests to detect the Adulteration of Vermillion . — 
Red sulphuret of mercury, or Vermillion, is often 
adulterated by the red oxide of lead, chalk, and a 
substance known by the name of dragon’s blood. 

To detect these, put a small portion of the Vermillion 
into three wine glasses : into one of these poor a 
little alcohol, if dragon’s blood exist in it, the al» 
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iiiol nil be Sligl?t}y tinged of a red color ; in a few 
lav * A shaken in a phial it will be quite red, or if 
[lell over a l-oip in a Florence flask, the alcohol 
srilf .oon acquire a deep color. 

o another of the glasses pour some pure acetous 
' 0 if chalk I . present, effervescence will be the 
thi “ouence ; but as a further test, pour the clear 
than tne ^er glass, and add a solution of oxalic 
between them a white precipitate of oxalate of 
a proof, that To detect red lead, pour some 

rents actually ^ the third glass and decant the 
mines. ^nis pour some Harrowgate water ; if 
If we adOi ^ a black precipitate will fall down, 
every 45 f'^^ for lead is a solution of the sulphate 
sjbuda ; this will cause a white precipitate of sul- 
phate of lead. 

l^ests for Hydrogen in Sulpfiur. — Sir H. Davy 
the existence of hydrogen in sulphur, as 
dept., -a bent glass tube, having a platinum wire 
tbe ’'.ically sealed into its ujiper extremity, was 
.tLia with sulphur. This was melted by heat, and 
1 proper connection being made with the voltaic 
oaratus of five hundred double plates, each six 
'■ es square, and highly charged, a most intense 
action took place. A very brilliant light was emitted ; 
the sulphur soon entered into ebullition ; elastic 
matter was evolved in great quantities ; and the 
sulphur from being of a pure yellow, became of a 
dark reddish brown tint. The gas was found to be 
sulphuretted hydrogen, or hydrogen gas holding 
sulphur in solution ; and its quantity, in about two 
hours, was mure than five times the volume of the 
sulphur employed. 

(To he continued,) 


THE DIAMOND. 

HE purest form of the elementary substance, ^ar- 
n, is the diamond, a mineral body first discovered 
\sia, in the provinces of Golconda and Visapour, 
.n Bengal, and in the island of Borneo. About 
the year 1720, diamonds were first found in the 
district of Serra Dofrio, in Brazil, and from this 
locality the European market is now chiefly supplied. 
They occur in detached crystals in alluvial soil ; 
though it appears probable from a specimen de- 
scribed by Mr. Heularid, {GeoL Trans., 2ud series, 
i. 419,) that in Brazil the real matrix is an iron- 
stone which forms beds resting on jiriraary chlorite 
slate. According to Mr. Voysey, the diamonds of 
the Nalla Malla Mountains, in Hindustan, are 
found in a species of pudding-stone or breccia, com- 
posed of fragments of jasper, quartz, and calcedony. 
{Phil. Mag., 2nd series, i. 117.) The primitive 
form of the diamond is the regular octoedron, each 
triangular facet of which is sometimes replaced by 
six secondary triangles bounded by curved lines : so 
that the crystid becomes spheroidal and presents 
forty-eight facets. Diamonds, with twelve and 
twenty-four facets, are not uncommon. The dia- 
mond has been found nearly of aU colors : those 
w hich are colorless are most esteemed ; then those 
of a decided red, blue, or green tint. Black dia- 
monds are extremely rare. Those which are slightly 
brown, or tinged only with other colors, are least 
valuable. 

The fracture of the diamond is foliated, its laminae 
being parallel to the sides of a regular octoedron. 
It is very brittle and very hard ; its specific gravity 
varies from 3.4 to 3.6, it is most commonly 3.52. 
It is a non-conductor of electricity, frequently 


phosphorescent, and has a very high refractive 
power in regard to light, as compared with its 
density. 

The art of cutting and polishing diamonds, 
though probably of remote antiquity in Asia, waa 
first introduced into Europe in 1456 by Louis 
Berghen of Bruges, who accidentally discovered, 
that, by rubbing two diamonds together, a new facet 
was produced. The particular process of forming 
the rough gems into brilliants and rose diamonds 
has been described at length by Jeffries, By either 
of these processes, but especially by the former, so 
much is cut away, that the weight of the polished 
gem does not exceed half that of the rough stone ; 
so that the value of a brilliant-cut diamond is es- 
teemed equal to that of a similar rough diamond of 
twice the weight, exclusive of the cost of workman- 
ship. The weight, and therefore the value of dia- 
monds, is estimated in carats, 150 of which are 
about equal to one ounce troy, or 480 grains. 
They are divided into halves, quarters, or carat 
grains, eighth, sixteenth, and thirty-second parts. 

The difference of value between one diamond and 
another of equal merit, is, generally freaking, aj 
the squares of tlu ir respective weights : thus, the 
value of three diuinonds, of one, two, and tliree 
carat’s weight n'qiectively, is as one, four, and nine. 
The average price of rough diamonds, is estimated 
by Jeffries at 2/. per carat ; and, co«8e(|Ucnily, 
when wrought, the cost of the first carat, exclusive 
of workmunsliip, will be B/. which is the value of a 
rough diamond of two carats. 

A wrought diamond of 3 carats is worth. . . . £72 

,, 4 ditto 120 

„ 5 ditto 200 

„ 10 ditto 800 

„ 20 ditto 3,200 

„ 30 ditto 7,200 

„ 40 ditto 12,000 

„ 50 ditto 20,000 

„ GO ditto 28,800 

„ 100 ditto 100,000 

This mode of valuation, however, only applies to 
small diamonds, in consequence of the difficulty of 
finding purchasers for the larger ones. 

The largest known diamond is probably that 
mentioned by Tavernier, in the possession of the 
Great Mogul. Its size is about that of half an 
hen’s egg ; it is cut in the rose form, and when 
rough, is said to have weighed 900 carats. It was 
found in Golconda about the year 1550. Among 
the crown jewels of Rus.sia is a magnificent diamond, 
weighing 195 carats. It is the size of a small pi- 
geon’s egg, and was formerly the eye of a Brahmi- 
nical idol, whence it was purloined by a French 
soldier ; it passed through several hands, and was 
ultimately purchased by the Empress Catherine, for 
the sum of 90,000/. in ready money, and an an- 
nuity of 4,000/. Perhaps the roost perfect and 
beautiful diamond hitherto found, is a brilliant 
brought from India by an English gentleman of the 
name of Pitt, who sold it to the Regent Duke of 
Orleans, by whom it was placed among the jewels of 
France. It weighs rather more than 136 carats, 
and was purchased for 100,000/. In the year 1828, 
a collection of diamonds of extraordinary size and 
beauty was in the possession of Messrs. Rundelf, 
Bridge, and Co., of London : the suite consisted of 
eight, of various shapes and sizes, the smallest 
weighing 55 grains, and the largest 151 grains: 
with one exception they were all brilliant cut 
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BUILDING CEMENTS. 


BuiLDiNGcementsconsistofcertainburnt or vitrified time, without 
earths, and metallic and other substances, which are When this 
pounded or ground to powder, and mixed with lime. into cement, f 
The earthy substances used, are all those kinds is spread upor 
of clay or loam that are capable of becoming vitri- trough ; and i 

lied and intensely hard, by exposure to a strong weight of the i 

fire ; chalk, and such, earths as become soft and vegetable oil, 
fall to pieces, when exposed to heat, are unfit for composition i 
the purpose ; but flint stones and pebbles may be that of morta 
used with advantage. gentle pressun 

The proper kinds of earth being thus selected, ration is contii 

the material is heated in the interior of a brick-kiln, of moistened s 

or furnace, until it becomes completely vitrified or posed, is a cen 

reduced to a state of hard, black, or glossy clay, rated purposes 

and this vitrification will sometimes be improved, cement should 

by mixing refuse, or broken glass, or sand and otherwise it wi 

wood-ashes, with sand or vitrified materials, such as To make Ce 
those which come from the furnaces of smelting- commonly ma< 

houses, glass-houses, foundaries, &c., or any mate- to make malt ( 

rials reduced to a state of vitrification by intense dust or anvil < 

heat. These materials are then to be bruised, making earthci 

pounded, €e ground, and sifted through a wire is as follows 

sieve, until reduced to such a state of fineness as coal ashes well 

may be proper for muiiig up as a plaster. Thus clay ; mix the 

prepared, the materials are to be sorted into diffe- with water, m« 

rent qualjties, and put up for use. week or ten da 

To moke Hamelin's Cement. — ^This cement con- After this, he* 
sista in a mixture of eartlis and other substances 
that are insoluble in water, or nearly so, either in P tough 

their natural state, or such as have been manufac- JeveUea, lay th 

tured, as earthenware, porcelain, and such like sub- thick, making 

stances ; but Mr. H. prefers those earths that, either * ^ ^ 

in their natural or manufactured state are the least ^ “j 

soluble in water, and have, when pulverized or re- Jf any one wr^ 

duced to powder, the least color. To the earth or 
earths, as before named, either in their natural or ^ i of eggs 
manufactured state, and so pulverized, he adds a with it, 1 

quantity of each ot the oxyds of lead, as litharge, .<?yf7his be well 
grey oxyd, and minium, reduced or grounds- j vri when rul 

fine powder, and to the whole of tL^tect to a -jg 


surface. Ttismi » '.i> >*ou,ler, and 

be kept open iu > > r .. * , » .ny \ 

time, without deter- '.'ifi-t ^ 

When this coraposui'n- i '-rn .i t3 be nkl)tb 
into cement, for any of the p.i«i scribed. It 

is spread upon a board or platfoi .m > mixed a 
trough ; and to every six hundred live poutnAl 
weight of the composition, are added five gallons/^ 
vegetable oil, as linseed oil, or walnut oil. ThA 
composition is then mixed in a similar way |0 
that of mortar, and is afterwards subjected to A 
gentle pressure, by treading upon it ; and this ope- 
ration is continued until it acquires the appearance 
of moistened sand. The mixture, being thus cow* 
posed, is a cement fit and applicable to the enume- 
rated purposes. It is requisite to observe, that this 
cement should be used the same day the oil is added, 
otherwise it will fix or set into a solid substance. 

To make Cement for Floors. — Earthen floors arc 
commonly made of loam, and sometimes, especially 
to make malt on, of lime and brook sand, and gun 
dust or anvil dust from the forge. The manner of 
making earthen floors for plain country habitations 
is as follows : — Take two-thirds of lime, and one of 
coal ashes well sifted, with a small quantity of loam 
clay ; mix the whole together, and temper it well 
with water, making it up into a heap ; let it lie a 
week or ten days, and then temper it over again. 
After this, heap it up for three or four days, and 
repeat the temperingvery high till it become smooth, 
yielding, tough, and gluey. The ground being then 
levelled, lay the floor therewith about 2^ or 3 incUej 
thick, making it smooth with a trowel ; the hotler 
the season is, the better ; and when it is thoroughly 
dried, it will ^ J)est floor for malt-house-s, 

Ifany oncw^r ^ have their floors" Jook better. Jet 
them take^K^^^^f rag-stones, well-tempered with 
of eggs, covering the floor about 1 an inidi 
with iffbeforc the under flooring w too dry. 
-Tt this be well done, and tlioronghly dried, it wifl 


grey oxyd, and minium, reduced or grouiij. i wi , rubbed with a little oil, as transparent 

fine powder, and to the whole of tL'Stect ® ag metal or glass. In elegant houses, floors of 

substances, a quantity of piil?,xidR..€r above-named ^^ture are made of stucco, or of plaster ofFajii 
stone, reduced to a pijJgViU dittsrized glass or flint and mixed with other ingredients. 

OhSlk, but if afewdroeverized state, in proper and Cement for Canals.--T&Ve ^ ^ 

acid bfi»^ftrnnortion of vegetable oil, form and make a filings, reduced to sifted powder; 3 parts ot si- 

“ cnmitXn « cement, which, by contact or expo- alumine combined wUh ox.de o 

“XT atooTphere! hardens and forms an im- of puWensed brick, and 

penetrable and impervious coating or covering, re- ^ot lime i the whole measured by 

sembling Portland or other stones. and not by bulk. 

To anv given weight of the earth or earths, com- iato a large wooden tub, m ordii 

monlv calfod pit-sand, river-sand, roek-sand, or nothing foreign shall be introduced into it. It 

«nv c^her sand of the same or the like nature, or g^gigignt water is poured out to extinguish the lim 
pidverized earthenware or porcelain, add two-thirds ^ degree of liquidness to 

Sf such given weight of the earth or earths, com- ^ ^ component parts are briskly 
xnonly called Portland stone, Bath stone, or any degree of heat will be emitted from the 1 i 

other^stone, of the same or the like nature | ^ intimate union formed by the heat. 

To ’every five hundred and, sixty pounds ana cf plaster so call(^ 


rt*ed To every five hunarea ano oiavj 
weight of these earths, so prepared, add P®^“^ 
weight of litharge, and, with the last ^ention^ 
given weights, combine two pounds weight of pul- 
verized glass or flint stone. Then ) 0 in to 
tore one pound weight of minium and two pounds 

weight of grey oxyd of lead. 

This composition being thus mixed, P®.®® 
same through a wire sieve, or dressing 
such a fineness or mash as may be requisite for the 
purposes it is intended for, preferring a fine sieve, 
mash or wire-work, when the composition is to be 
!^ed for works that require a fine smooth or even 


and an intimate union tormea oy luc ucau. 

Roman Cement. sort of plaster so call^, 
which well withstands our solt climate, is made ^ 
mixing 1 bushel of lime slaked, with 3 pounds a^ 

a balfVif green copperas, 15 ga'^“® ^hreopper^ 

u-if D Ki 7 «hpl of fine gravel sand, ine copper#® 
■hfinld be dissolved in hot water ; it must be stirr^ 
with a stick, and kept stirring continually while m 
“carrshUd bj taken to 

as may be requisite for one entire front, as it is ye^ 
Slficuft to match the color again ; and it ough^ 
to be mixed the same day it is used. , 

(To be continued.) > 
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STURGEON^S ELECTRO-MAGNETIC 
SPHERE, &c. 

Those who would study nature's laws and works 
must look not only to efioets, but to final causes ; 
and we doubt not, that the effects of the magnet, 
which we last week endeavoured to elucidate, will 
make our reflective readers desire to learn somewhat 
of tl»e cause which produces these effects. In this 
ilepartinent of science, as in all others, w^e are 
eruil'led to attain to a certain point only, all beyond 
is still, and perhaps ever will remain, a mystery. 

1'he electric fluid and the m.agnetic fluid wc 
knov\r only by their eflccts ; but whether they be 
one and the same, or distinct, w'e cannot tell, and 
cvtMi the word fluid, when applied to such sciences, 
is a term assumed to be correct, rather than proved 
to be so. Such a term, however, is convenient in 
use, and to consider that there are distinct fluids to 
produce electrical and magnetic effects, is equally 
cotiM nlent, therefore, we shall continue, as of old, 
to use the terms iu contradiction to each other. 

Limited, however, as is our knowledge of the 
oci;'in of these fluids, this we are certain of— that 
tin‘y mutually influence each other, and that in an 
e\t inordinary manner. It is the consideration of 
these influences which constitutes the science of 
v't rfrv-maynvtism. A noble field of valuable 
rc'iearcb in' which we shall find analogous effects, 
procceiling from apparently opposite causes. Elec- 
trized wires will be seen to assume the power of 
magnets, and to exhibit polarity, dip, like attrac- 
tions and repulsions, and all the other phenomena 
of magnetism. Magnets will be made and destroyed 
hy electricity ; they will be turned from their course, 
and driven round with power and ra])idity, by the 
apj)roaeh of electrical agents ; and influence in a 
contrary direction, but in a corresponding manner, 
the very agents by which they are themselves 
alVcctcd ; and finally, we shall have reason to 
lulicve, that the magnetism of the earth itself, is 
hut a power created by the mighty power of 
electricity. 

M. CEstead, Professor of Natural Philosophy 
to the Royal Society at Copenhagen, connected 
together by a straight thick wire the two poles of a 
galvariii; battery, when it was in action ; and holding 
close above it a suspended magnet, di.scovered that 
the needle was deflected out of its course; so much 
so, indeed, as to stand many degrees from its 
polar portion ; and whenever the ])o\\er was suffi- 
ciently strong, to stand nearly at right angles to 
that direction which was usual to it, pointing 
nearly east and west, instead of north and south. 
When the needle was held below the wire, it was 
equally deflected, but in a contrary direction. 
Tliese experiments were the first to establish the 
influence of a current of electricity over the 
magnet, and to establish the science of electro- 
magnetism. 

To show this experiment satisfactorily, the fol- 
lowing apparatus is usually employed ; — 

It consists of a stand supporting an oblong ring 
of wire, so constructed that the two wires of which 
it is composed are soldered together at the end, 
where the single cup is placed, but separated from 
each other by a little pad of silk, paper, or wax, 
or other non-conductor, at the point where the 
wires cross each other at the opposite end. In this 
contrivance, while the end with the single cup is 
kept in connection with one end of the battery, the 
wire which communicates with the other end, may. 


with but little trouble, be shifted from one of the 
remaining cups to the other. If the wires from 
the batteiy connect the outside cups, the electric 
fluid will pass over the magnetic needle, which is 
suspended in the ring of wire; if the inner cup 
hold one wire, the fluid passes under the needle, 
occa.sioniiig a contrary deviation ; and be it always 
remembered, as the lundamental law of the science, 
that “ the pole above which tlie poaiiive electricity 
enters, is turned towards the east, and that under 
which it enters to the west." Another law oilers 



itself to our regard by the same experiment, and 
that is, that the direction of the magnetic force is 
across that of the electrical ; and also, that a 
stream of the electrical or galvanic fluid, for it is 
the same, running in one direction, tends to 
produce a magnetic current at right angles to it ; 
and pursuing the ex})eriment with an apparatus, 
the wires of which are more or less distant from 
the mugriet, it would be found that the maximum 
of effect would be when the stream runs as close as 
possible to the magnet, and diminishes iu effect, 
ue<;ording to the square of the distance from it. 
These are all the laws to be borne in mind in our 
futiiie })rogre.ss ; it is our duty from time to time to 
prove their truth and application. 

The method of making magnets by galvanism was 
explained and illustrated in Pat t Vlll.,pages 305-0 
— we stop not, therefore, to repeat the process, 
though a few words on the cause of needles or bars 
becoming magnetic by this means deserves an ob- 
servation or two, more espetdally as we have not 
found any explanation elsewhere. Before the in- 
fluence of electricity upon magnets wvis known, it 
required the power of an immense electrical battery 
to magnetize a common sewing needle — and evm 
then the experiment more frequently failed than 
succeeded ; the best way was found to lay the 
needle across the wire through which tlje shock 
passed. This is a curious fact, at that time un- 
accountable, now easily explained. From the law 
of the magnetic fluid and the electrical being 
tangential to each other ; when the shock passed 
longitudinally through the needle, the only effect 
it could possibly have, was to arrange the fluid in 
the needle ; so that one side of it should have north 
polarity, the other south — and these poles, therefore, 
would have been so close to each other, as not to 
be able to show the effect which might have been 
produced. When the needle was placed across the 
current, then the ends became polar — still the effect 
was weak, because the needle touched the wire 
but in one point ; when the wire was twisted round 
the needle once, it of course touched it all round ; 
and in one part twice ; the effect was therefore 
doubled ; many turns, or forming the conducting 
wire into a coil around it, the effect was proportion - 
ably increased ; and by this means a sm^l half-pine 
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Leyden jar will make a more powerful magnetic 
needle, than the largest battery of former times. 

We would refer now to a paper in the same Part 
of Magazine, before alluded to, page 310, “On 
the Probable Cause of Planetary Motion.” Not 
with a view of proving, nor yet, perhaps, maintain- 
ing, all that is there surmised ; but only in reference 
to the cause of the earth’s magnetism, supposed by 
most philosophers to be the electrical currents 
flowing around the equatorial regions ; and, thereby, 
occasioning a stream of magnetism from tlie north 
and south, of sufhcient power to produce those 
effects we call magnetic. 

First, consider the helix No. 2, as having a bar 
of iron within it, and a stream of electricity passing 
along the helix — thus making the bar a magnet. It 
is evident that a dipping needle placed above the 
coiled wire would be attracted in different parts 
toward the respective poles of the bar ; take the 
bar away, still the needle will be similarly affected — 
showing that the coil itself has a power over it, 
independent of the magnet within-side. 

That the hotter regions of the earth have a circu- 
lation of the electric fluid around them is proved 
by numerous appearances, experiments, and argu- 
ments, which time will not permit us now to in- 
quire into. That it is this circulation which occasions 
the magnetic influence is not capable of being proved 
in a )>ositive manner by direct experiment on the 
earth itself, yet one thing is certain, that no known 
fact weakens such a supposition, but every thing 
learnt respecting this science, confirms it the more 
strongly. Mr. Sturgeon, to whom electricity owes 
so much, invented a valuable instrunn'tit to show at 
the same time the polarity and dip of a needle rest- 
ing on a electro-magnetic globe. It is represented 
in Fig. 1. It consists of a globe resemi)ling the 
artificial globe of the earth, around the tropical re- 
gions of which a continued coil of wire is wound and 
connected by its ends with the poles of a small gal- 
vanic battery. The globe either contains a bar of 
iron as is seen in the figure, or what is infinitely 
better, is made of thin sheet iron, (we believe Mr. 
Sturgeon used a military shell or hollow cannon 
ball) the electric fluid passing along the coil, mag- 
netizes the iron and a small magnetic iicv die placed 
on any part of the globe has the same polarity and 
the same dip, as the compass needle is lo»iiid to have 
when carried over different parts of the earth’s 
surface. 

(^To he continued,) \ 


PURIFICATION OF OX-GALL. 

Paintkrs in water colors, scourers of clothes, and 
many others, employ ox-gall or bile, but when it is 
not purified, it is apt to do barm from the greenness 
of its own tint. It becomes therefore an important 
object to clarify it, and to make it limpid and trans- 
parent like water. The following process has been 
given for that purpose. Take the gall of newly 
killed oxen, and after having allowed ic to settle fur 
12 or 15 hours in a basin, pour the supernatant 
liquor off the sediment into an evaporating dish of 
stone ware, and expose it to a boiling heat in a wa- 
ter bath, till it is somewhat thick. Then spread it 
upon a dish, and place it before a fire till it becomes 
nearly dry. In this state it may be kept for years 
in jelly pots covered with paper, without undergo- 
ing any alteration. When it is to be used, a piece 


of it of the size of a pea is to be dissolved in a table- 
spoonful of water. 

Another and probably a better mode if purifying 
ox-gall is the following. To a pint of the gall 
boiled and skimmed, add one ounce of fine alum in 
powder, and leave the mixture on the fire till the 
alum be dissolved. When cooled, pour it into a bot- 
tle, which is to be loosely corked. Now take a 
like quantity of gall also boiled and skimmed, add 
an ounce of common salt to it, and dissolve with 
heat ; put it when cold into a bottle, which is like- 
wise. to be loosely corked. Either of these prepa- 
rations may be kept for several years without their 
emitting a bad smell. After remaining three months, 
at a moderate temperature, they deposit u thiclv 
sediment, and become clearer, and fit for ordinary 
uses, but not for artists in water colors and 
miniatures, on account of their yellowish-giren 
color. To obviate this inconvenience, each of the 
above liquors is to be decanted apart, after they have 
become perfectly settled, and the clear portion of 
' both mixed together in equal parts. The yellow 
coloring mattiT still retained by the mixture coagu- 
lates immediately and precipitates, leuvin.f the o.\- 
gall perfectly purified and colorless. If wished to 
he still finer it may be ]mssed through filtering 
paper; but it hiconies clearer with age, and never 
acquires a disugreeuble smell, nor loses un;^ of its 
good qualities. • 

Clarified ox-gall combines readily with coloring 
matters or pigments, and gives them solidity either 
by being niived with or })as8ed over them upon 
paper. It ineixases the brilliancy and the durability 
of ultramarine, carmine, green, and in general of all 
delicate colors, whilst it contributes to make them 
spread more, evenly upon the paper, ivory, Ac. 
When mixed with gum Arabic, it thickens tin* colors 
without communicating to them a disagreeable glis- 
tening appearance ; it prevents the gum from crack- 
ing, and fixes the colors so well that others may be 
applied over them without degradation. Along 
with lamp black and gum, it forms a good imitation 
of Cliiii’i ink. W’Jicn a coat of ox-gall is put upon 
draw’inj;s made with black lead or crayons, tiie lines 
can no longer be etfaced, but may be painted over 
safely with u variety of colors previously mixed up 
with the hame ox -gall. 

Miniature painters find a great advantage in em- 
ploying it ; by pa>5sing it over ivory, it removes 
completely the unctuous matter from its surface; 
and when ground with the rolors, it makes them 
spread with the greatest ease, and rendc^rs them 
fast. 

It serves also for transparencies. It is first 
passed over the varnished or oiled pajier, and i:j 
allowed to dry. The colors mixed with the gall are 
then applied, and cannot afterwards be removed by 
any means. 

It is adajited finally for taking out spots of greasa 
and oil. 


GENERAL EFFECTS OP HEAT. 

Dilatation . — The first and most common effect of 
beat is to increase the size of the body to which it 
is imparted. This effect is called dilatation, or ex- 
pansion ; and the body so affected is said to expand 
or be dilated. If heat be abstracted from a body, 
the contrary effect is produced, and the body con- 
tracts. These effects are produced, in different de- 
grees and estimated by different methods, accord- 
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ing as the bodies which suffer them are solids, 
liquids, or airs. 

The dilatation of solids is very minute, even by 
considerable additions of heat ; that of liquids is 
greater, but that of air is greatest of all. 

The force with which a solid dilates is equal to 

with which it would resist compression ; and 
tne force with which it contracts is equal to that 
with which it would resist extension. Such forces 
are therefore proportional to the strength of the 
•^lid, estimated with reference to the power with 
which they would resist compression or extension. 

The force with which liquids dilate is equivalent 
to that with which they would resist compression ; 
and, as liquids are nearly incompressible, this force 
is very considerable. 

As air is capable of being compressed with facility, 
its dilatation by heat is easily resisted. If such 
dilatation be opposed, by confining air within fixed 
bounds, then the effect of heat, instead of enlarging 
its dimensions, will be to increase its pressure on 
the surface by which it is confined. 

Ex. 1 . — The works of clocks and watches swell 
and contract with the vicissitudes of heat and cold 
to which they are exposed. When the pendulum 
of a clock, or a balance wheel of a watch, is thus 
enlarged by heat, its wings more slowly, and the rate 
is diminished. On the other hand, when it con- 
tracts by coid, its vibration is accelerated, and the | 
rate is increased. Various contrivances have been 
resorted to, to counteract these effects. 

Ex. 2. — When boiling water is poured into a thick 
glass, the unequal expansion of the g'ass will tear 
one part from another, and produce fracture. 

Ex. 3. — The same vessel contains a greater quan- 
tity of cold than of hot water. 

If a kettle, completely filled with cold water, he 
placed on a fire, the water, when it begins to get 
warm, will swell, and spontaneously flow from the 
spout of the kettle, until it ceases to expand. 

Ex. 4. — If a bottle, well corked, be placed before 
•ne lire, especially if it contain fermented liquor in 
*fhich air is fixed, the air confined in it will acquire 
^creased pressure by the heat imparted to it, and 
Hts eflbrt to expand will at length be so great that 
the cork will shoot from the bottle, or the, bottle 
itself will burst. 

Thus we perceive that the magnitude of body 
de])end8 on the quantity of heat which has been 
imparted to it, or abstracted from it ; and as it must 
be in a state of continual variation with respect to 
its magnitude, we. can, therefore, never pronounce 
oil the magnitude of any body with exactness, un- 
less we are at the same time informed of its situ- 
ation with respect to heat. Every hour the bodies 
around us are swelling and. contracting, and never for 
o*ie moment retain the same dimensions ; neither are 
tht'se effects confined to their exterior dimensions, but 
CAtend to their most intimate component particles. 
Tliese are in a constant state of motion, alternately 
approaching to and receding from one another, and 
changing their relative positions and distances. 
Thus, the particles of matter, sluggish and inert as 
they appear, are in a state of constant motion and 
apparent activity. 

Liquefaction. — Let a mass of snow, at the tem- 
])erature of 0“, having a thermometer immersed in it, 
be exposed to an atmosphere of the temperature of 
80°. As the snow gradually receives heat from the 
surrounding air, the thermometer immersed in it 
will be obseived to rise uiLtil it attain the tempera- 
ture of 32°. The snow will then immediately begin 


to be converted into water, and the thermometer 
will become stationary. During the process of 
liquefaction, and while the snow constantiy receives 
heat from the surrounding air, the tiiermometer will 
still be fixed, nor will it begin to rise until the 
process of liquefaction is completed. Then, how- 
ever, the thermometer will again begin to rise, and 
will continue to rise until it attain the same tem- 
perature as the surrounding air. 

Heat, therefore, when supplied to the snow in a 
sufficient quantity, has the effect of causing it to 
pass from solid to the liquid state, and while so 
employed becomes incapable of affecting the ther- 
mometer. The heat thus consumed or absorbed in 
the process of liquefaction is said to become latent ; 
the meaning of which is, that it is in a state inca- 
pable of affecting the thermometer. 

The property here described, with respect to snow, 
is common to all solids. Every body in the solid 
state, if heat be imparted to it, will at length attain 
a temperature at which it will pass into the liquid 
state. This temperature is called its point affusion, 
its melting point, or fusing point ; and in passing 
into the liquid state, the thermometer will be main- 
tained at the fixed temperature of fusion, and will 
not be affected by that heat which the body receives 
while undergoing the transition from the solid to 
the liquid state. 

Ebullition. — If water at the temperature of 60° be 
placed in a vessel on a fire having a thermometer 
immersed in it, the thermometer will be observed 
gradually to rise, and the water will become hotter, 
until the thermometer arrives at the temperature of 
212°. Having attained that point, the water will 
be observed to be put into a state of agitation, and 
bubbles of steam will constantly rise from the bot- 
tom of the vessel, and escape, at its surface, the ther- 
mometer still remaining stationary at 212°. This 
process is called ebullition, and the water is said to 
boil; but no continued supply of heat nor any in- 
creased intensity in the fire, can communicate to 
the water a higher temperature than 212°. 

Other liquids are found to undergo a like effect. 
If exposed to heat, their temperature.s will constantly 
rise, until they attain a certain limit, which is different 
in different liquids ; but having attained this limit, 
they will enter into a state of ebullition, and no 
addition of heat can impart to them a higher tem- 
perature. The temperature at which different 
liquids thus boil is called their boiling points. 

The melting or freezing points, and the boiling 
points, constitute important physical characters, by 
which difl’erciil substances are distinguished from 
each other. 

When heat contiuues to be supplied to a liquid 
which is in the state of ebullition, the liquid is gra- 
dually converted into vapour or steam, which is a 
form of body possessing the same physical charac- 
ters as atmospheric air. The steam or vapour thus 
produced has the same temperature as the water 
from which it was raised, notwithstanding the great 
quantity of heat imparted to the water in its tran- 
sition from the one state to the other. This quantity 
of heat is therefore latent. 

Solidification or Congelation. — The abstraction of 
heat produces a series of effects contrary to those 
just described. If heat be withdrawn fi'om a liquid, 
its temperature will first be gradually lowered until 
it attain a certain point, at which it will pass into 
the solid state. This point is the same as that at 
which, being solid, it would pass into the liquid 
state. Thus, water gradually cooled from 60° down- 
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wards will fall in its temperatore until it attains the 
limit of 32® ; there it passes into the solid state, and 
forms ice ; and during this transition a large quan- 
tity of heat is dismissed, while the temperature is 
maintained at 32°. ^ 

Condensation, — In like manner, if heat be with- 
drawn from steam or vapour, it no longer remains 
in the aeriform state, but resumes the liquid form. 
In this case it undergoes a very great diminution of 
bulk, a large volume of steam forming only a few 
drops of liquid. Hence the process by which vapour 
passes from the aeriform to the liquid state has been 
called condensation. 

Vaporisation.-— When a liquid boils, vapour is 
generated in every part of its dimensions, and more 
abundantly in those parts which are nearest the 
source of heat, but liquids generate vapour Jrom 
their surfaces at all temperatures. Thus, a vessel of 
water at the temperature of 80® will dismiss from 
its surface a quantity of vapour ; and if its tempera- 
ture be retained at 80°, it will continue to dismiss 
vapour from its surface at the same rate, until all the 
water in the vessel has disappeared. This process, 
by which vapour is produced at the surface of liquids, 
at temperatures below their boiling point, is called 
vaporisation. 

Evaporation . — The process of vaporisation is 
generally going on at the surface of all collections 
of water, great or small, on every part of the globe, 
but it is in still more powerful operation when 
liquid juices are distributed through the pores, 
fibres, and interstices of animal and vegetable struc- 
tures. In all these cases, the rate at which the 
liquid is converted into vapour is greatly modified 
by the pressure of the atmosphere. The pressure 
of that fluid retards vaporisation, if its effects be 
compared with that which would take place in a 
vacuum ; but, on the other hand, the currents of air 
continually carrying away the vapour as fast as it is 
formed, in the space above the surface, gives room 
for the formation of fresh vapour, and accelerates 
the transition of the liquids to the vaporous state. 
The process of vaporisation, thus modified by the 
atmosphere and its currents, so far as it affects the 
collections of water and liquids generally in various 
parts of the earth, is denominated evaporation. 

The condensation of the vapour, thus drawn up 
and suspended in the atmosphere by various causes, 
tending to extricate the latent heat whu;h gives to 
it the form of air, produces all the phenomena of 
dew, rain, hail, snow, &c. &c. A slight degree of 
cold converts the vapour suspended in the atrao- 
splierc into a liquid ; and by the natural cohesion of 
its molecules, it collects into spherules or drops, and 
fails in the form of rain. A greater degree of cold 
solidifies or congeals its minute particles, and they 
descend to the earth in flakes of snow. If, how- 
ever, they are first formed into liquid spherules, 
and then solidified, hail is produced. 

Thus there is a constant interchange of matter 
between the earth and its atmosphere, — the atmo- 
sphere continually drawing up water in the form of 
vapour, and, when the heat which accomplishes this 
is diminished, precipitating it in the form bf dew, 
rain, snow, or hail. 

t^To he continued.) 


USE OF SAND FOR CUTTINGS OF TREES, 
SHRUBS, &c. 

Th« finest white sand is superlatively useful to 
autumn-planted ^ttings of the more tender ever- 


green trees and shrubs. In the business of planting 
cuttings of these under hand-glasses, in the autumn, 
as well as the more hardy green-house plants, such 
as myrtles, fuschia, roses, cistuses, germander, &c., 
no unmixed soil whatever can be found to bear a 
comparison with the finest white sand ; as cuttings 
planted therein will be far more secure from mouldi- 
ness throughout the autumnal and winter seasons ; 
during which times, the pots in which they are 
planted, generally remain standing up to their rims 
in the common ground, as the greatest preservative 
from frost ; but in which situation, they are more 
exposed to the ill effects of damp, than if standing 
on the surface. 

Although but little more than a knot, or a swel- 
ling protuberance, at the foot of each cutting, can 
be effected, during the first autumn ; yet, on the 
advance of spring, they will early make roots, even 
without the addition of any other soil or article to 
promote their growth ; and which young plants, 
being potted off, or transplanted in some way, as 
soon as they have formed sufficient roots ; immense 
quantities, from these small cuttings, may thus be 
annually propagated, by the help of full-^^zed single 
hand-glasses This process, however, will not ex- 
tend to any other descri]>tion of plants than the 
evergreens. 

In the propagation of the trees and shruhft alluded 
to by this process, it must be recollected, that the 
sand is to be considered as no farther essential, than 
to strike or promote growth in the cuttings, suffi- 
cient for transplaiittttion ; as, on their being removed 
into another situation, in the next stage of the 
process, a mixture of suitable soil, with a proportion 
of sand only, will be requisite. 

We are not asserting that yellow-sand will not 
equally apply in both cases, of planting nutting of 
hardy evergreen trees and shrubs, both by summer- 
planting, in the open exposure, and autumn jilant- 
ing, under hand-glasses ; but in all the experiments 
we have witnessed, white-sand, where it could be 
obtained, has been invariably applied, and most 
successfully. 

When we reflect, that mouldiness is the chief 
annoyance to cuttings of almost every description, 
when planted under hand-glasses ; every propagator 
should strenuously guard against it : and we know 
of nothing so likely to discharge wet, and prevent 
undue retention of moisture, as sand alone ; and 
this, in j)ieference to every other soil and com- 
post. 

There are few soils with which sand cannot be 
intermingled to the greatest advantage in various 
other branches of horticulture, as well as in the 
propagation of plants and flowers ; it being admi- 
rably adapted, from its loose and open nature, to 
expand the pores of heavier, more close, and adlie- 
sive soils, thereby opening the entire mass of com- 
post, and rendering it porous, and open to the free 
admission, and full expansion of the delicately fine, 
and thread-like roots of plants and flowers, and in 
which we have most satisfactorily witnessed its 
singular and superior efficacy. We have known in 
various cases, plants to have been placed in soils 
most opposite and ungenial to their natures and 
constitutions, and thereby early inclining to decay ; 
but which were speedily restored to their original 
vigour and complexion, by a proper and timely 
application of white-sand. 

The sand which has invariably been found to 
surpass all others for general and special purpose! 
in horticulture, is a peculiarly soft and fins whito- 
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sandy of an unusual smoothnessy nearly as fine as 
fiour-emery. 

Where none other than the common white sandy 
which is usually coarse, can be obtained, small 
quantities of the most fine can be sifted out with a 
fine sieve ; or still better procured from it by wash- 
ing over. 

Little argument can be necessary to convince the 
unprejudiced florist, gardener, or amateur, of the 
general utility of suitable sands being mixed with 
the more cold and heavier soils ; thereby rendering 
them open and porous to discharge all copious falls 
of rain, dissolving snow, &c. ; and which tend to 
overcharge adhesive soils with an undue proportion 
of moisture, and thereby to chill and starve the 
stock of plants and flowers. 


FUEL. 

Such combustibles as arc used /or fires or furnaces 
are called fuel, as wood, turf, pit-cojil. These differ 
in their nature, and in their power of giving heat. 

1. Wood, which is divided into hard and soft. 
To the former belong the oak, the beech, the ash, 
the birch, and the elm ; to the latter, the fir, the 
pine of different sorts, the larch, the linden, the 
willow, told the poplar. 

Under like dryness and weight, different woods 
are found to afford equal degrees of heat in combus- 
tion. Moisture diminishes the heating power in 
three ways ; by diinini.shing the relative weight of 
the ligncouh matter, by wasting heat in its cvapora-- 
tion, and by causing slow and imperfect combustion. 
If a piece of wood contain, for example, 25 per 
cent, of water, then it contains only 75 per cent, of 
fuel, and the evaporation of that water will require 
one twenty-eighth part of the weight of the wood. 
Hence the damp wood is of less value in combustion 
by twenty-eight parts in 1 00 or two-sevenths than the 
dry. The quantity of moisture in newly-felled wood 
amounts to from 20 to 50 per cent. ; birch contains 
30, oak 35, beech and pine 39, alder 41, fir 45. 
According to their different natures, woods which 
have been felled and cleft for 12 months contain 
still from 20 to 25 per cent, of water. There is 
never less than 10 per cent, present, even when it 
has been kept long in a dry place, and though it be 
dried in a strong heat, it will afterwards absorb 10 
or 12 per cent, of water. If it be too strongly kiln 
dried, its heating powers are impaired by the com- 
mencement of carbonization, as if some of its hydro- 
gen were destroyed. It may be assumed as a mean 
of many experimental results, that one pound of ar- 
tificially dried wood will heat 35 ])uund8 of water 
from the freezing to the boiling ))uint ; and 
that a pound of such wood as contains from 20 to 
25 per cent, of water will heat 20 pounds of ice- 
cold water to the same degree. It is better to buy 
wood by measure than by weight, as the bulk is 
very little increased by moisture. The value of dif- 
ferent woods for fuel is inversely as their moisture, 
and this may easily be ascertained by taking their 
shavings, drying them in a heat of 140° F., and 
seeing how much weight they lose. 

From every combustible the heat is diffused either 
by radiation or by direct communication to bodies 
in contact with the flame. In a wood fire the 
quantity of radiating heat is to that diffused by the 
air, as I to 3 ; or it is ane-fourth of the whole heat- 
ing power. 


2. Charcoal, The different charcoals afford, un. 
der equal weights, equal quantities of heat. We 
may reckon, upon an average, that a pound of dry 
charcoal is capable of heating 73 pounds of water 
from the freezing to the boiling point ; but when it 
has been for some time exposed to the air, it con- 
tains at least 10 per cent, of water, which is par- 
tially decomposed in the combustion into carbu- 
retted hydrogen, which causes flame, whereas pure 
dry charcoal emits none. 

A cubic foot of charcoal from soft wood weighs 
upon an average from 8 to 9 pounds, and from hard 
wood 12 to 13 pounds; and hence the latter are 
best adapted to maintain a high heat in a small com- 
pass. The radiating heat from charcoal fires con- 
stitutes one-third of the whole emitted. 

3. Pit -coal. The varieties of this coal are almost 
indefinite, and give out very various quantities of 
heat in their combustion. The carbon is the heat- 
giving constituent, and it amounts, in different 
coals, to from 75 to 95 per cent. One pound of 
good pitcoal will, upon an average, heat 60 pounds 
of water from the freezing to the boiling point. 
Small coal gives out three-fourths of tlie heat 
of the larger lumps. The radiating heat emitted by 
burning pit-coal is greater than that by charcoal. 

4. The Coke of Pit -coal . — The heating power of 
good coke is to that of pit-coal as 75 to 09. One 
pound of the former will heat 65 pounds of water 
from 31” to 212°; so that its power is equal to 
nine-tenths of that of wood cliarcoal, 

5. Turf or Peat . — One pound of this fuel will 
heat from 25 to 30 pounds of water from freezing 
to boiling. Its value depends upon its compactness 
and freedom from earthy particles ; and its radiat- 
ing power is to the whole heat emits in burning, as 
1 to 3. 

6. Carburetted Hydrogen or Coal Gas , — One 
pound of this gas, equal to about 24 cubic feet, dis- 
engages in burning, as much heat as will raise 76 
pounds of water from the freezing to the boiling 
temperature. 

It appears that in practice, the quantity of heat 
which may be obtained from any combustible in a 
properly mounted apparatus, must vary with the 
nature of the object to be heated. In heating 
chambers by stoves, and water boilers by furnaces, 
the efiluent heat in the chimney which constitutes 
the principal waste, may be reduced to a very mode- 
rate quantity, in comparison of that which escapes 
from the best constructed reverberatory hearth. In 
heating the boilers of steam engines, one pound ot 
coal is reckoned to convert 74 pounds of boiling 
water into vapour ; or to heat 41 j pounds of water 
from the freezing to the boiling point.. One pound 
of fir of ihe usual dryness will evaporate 4 pounds 
of water, or heat 22 pounds to the boiling tempera- 
ture ; which is about two-thirds of the maximum 
effect of this combustible. According to Watt’s 
experiments upon the great scale, one pound of coal 
can boil oft* W’lth the best built boiler, 9 pounds ox 
water ; the deficiency from maximum effect being 
here ten fifty-sevenths, or nearly one-sixth. 

In many cases the hot air which passes into the 
flues or chimneys may be benehciully applied to the 
heating, drying, or roasting of objects ; hut care 
ought to be taken that the draught of the fire be not 
thereby impaired, and an imperfect combustion of 
the fuel produced. For at a low smothering tem- 
perature both carbonic oxide and carburetted hydro- 
gen may be generated from coal, without the pro- 
duction of much heat in the fire-place. 
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BUILDING CEMENTS. 

(Renmed from page 296, and concluded.) 

To make Parker* s Cement. — This cement is made 
of very argillaceous limestones, which are burnt in 
conical kilns, with a continued fire of pit-coal, in 
the same manner as other limestones ; but if the 
heat be so great as to cause a commencement of fu- 
sion in the cement, it will be totally spoiled. It is 
reduced to an impalpable powder by grinding as 
soon as it is burnt, and is sent away in barrels well 
closed. 

The above is much used in London for facing 
houses, and for the foundations of large edifices. 
It requires much practice in the workmen who 
use it : for if not tempered to the proper consist- 
ence, and immediately applied, it solidifies unequally, 
cracks, and adheres badly. It is recommended to 
be mixed with fine angular sand well washed, in the 
proportion of 2 parts to 3 of cement, for foun- 
dations and cornices exposed to rain ; from 3, 4, 
and 5 parts to 3 of cement for common mortars : 
from 3 parts to 2 of cement for coating walls ex- 
posed to cold, and 5 parts to 2 of cement for walls 
exposed to dryness or heat. 

Cement for Rock-work and Reservoirs, — Where 
a great quantity of cement is wanted for coarser 
uses, the coal-ash mortar (or Welsh tarras) is the 
cheapest and best, and will hold extremely well, not 
only where it is constantly kept wet or dry, but even 
where it is sometimes dry and at others wet ; but 
where it is liable to be exposed to wet and frost, 
this cement should, at its being laid on, be suffered 
to dry thoroughly before any moisture has access to 
it ; and, in that ease, it will likewise be a great im- 
provement to temper it with the blood of any beast. 

The mortar must be formed of 1 part lime and 
2 parts of well-sifted coal ashes, and they must 
be thoroughly mixed by being beaten together ; for 
on the perfect commixture of the ingredients the 
goodness of the composition depends. 

Tunisian Cement. — This is composed of 3 parts of 
lime, 1 of sand, and 2 of wood ashes ; these ingre- 
dients are mixed up with oil, and water alternately 
till they compose a })aste of the desired consistency. 

Dutch Terras. — This is composed of basalt ground 
to a fine powder, and blue argillaceous lime, mixed 
up with water, and well beaten together. 

Tournay Cement. — Is a mixture of coal ashes, 
with blue argilloferruginous lime and sand, well 
beaten up with water, left to dry, repeatedly levi- 
gated, moistened, and beaten. 

Genuine Roman Cement. — This consists of the 
putvis Puteolamis, or Puzzoiene^ a ferruginous clay 
from Puteoli, calcined by the fires of Vesuvius, lime 
and sand, mixed up with soft water. The only pre- 
paration which the Puzzolene undergoes is that of 
pounding and sifting ; but the ingredients are occa- 
sionally mixed up with bullock's blood, and fat of 
animals, to give the comjiosition more tenacity. 

Maltha^ or Greek Mastich. — This is a more sim- 
ple composition than the cement of the Romans, 
when used for stucco on the outsides of fabrics, con- 
sisting only of lime and sand, but rendered into a 
paste with milk, or size, 

Indian Cement. — This is only a variation of the 
mastich, and is composed of equal quantities of flint, 
lime, and pit-sand, slaked with water, well beaten, 
and suffered to remain for three or four days, then 
moistened and mixed up with oil, mucilage, whites 
of eggs, and butter-milk, and applied, as rapidly as 
possible, after being mixed. 


To make impenetrable Mortar, — Mix thoroughly 
one-fourth of the fresh unslaked lime with three- 
fourths of sand ; and let five labourers make mortar 
of these ingredients by pouring on water, with trow- 
els to supply one mason, who must when the ma- 
terials are sufficiently mixed, apply it instantly as 
cement or plaster, and it will become as hard as 
stone. The lime used should be stone-lime ; pre- 
vious to its use, it should be preserved from the ac- 
cess of air or wet, and the plaster screened for some 
time from the sun and wind. 

To make Wych*8 Stucco, — Take 4 or 5 bushels 
of such plaster as is commonly burnt for floors 
about Nottingham (or a similar quantity of any 
tarras, plaster, or calcined gypsum) ; beat it to fine 
powder, then sift and put it into a trough, and mix 
with it 1 bushel of pure coal ashes well calcined. 
Pour on the water, till the whole becomes good 
mortar. Lay this in wooden frames of twelve feet 
in length on the walls, well smoothed with common 
mortar and dry, the thickness of two inches at each 
side, and three inches in the middle. When the 
frame is moved to proceed with the work, leave an 
interval of two inches for this coping to ^extend it- 
self, so as to meet the last frame work. 

To ynake WiUia7^>s*s Stucco. — Take sharp, rough, 
large-grained sand, sifted, washed, dried, and freed 
from all impurities, 84 pounds : well burnt lime, 
slaked and finely sifted, 12 pounds ; cjird, er cheese, 
produced from milk, 4 pounds ; (the first, fresh 
made, and strongly pressed, to divest it of its whey; 
the second, whilst perfectly sound, rasped into pow- 
der with a grater, or brought into very light sub- 
. stance with 8(Ta})er8, or fine-toothed plane-irons, 
in a turner's latlie ;) and lastly, water in its natural 
state 10 pounds. If the sand is not thoroughly 
dried, or the lime has got damp from the air, the 
quantity of water must be less than the above 
proportion ; and on the contrary, when the lime ia 
used immediately, it may require more ; so that the 
proper stiffness of the mortar, under those circum- 
stances, will regulate the making of the composition. 

Water Cement, — A cement may be made with 
common lime that will harden under water. What 
is called poor lime has this peculiar property ; but 
as this species of limestone rarely occurs, it is often 
an expensive article. The following is a good sub- 
stitute, and may be used for water cisterns, aque- 
ducts, &c. — Mix 4 parts of grey clay, 6 of the 
black oxide of manganese, and 90 of good lime- 
stones reduced to fine powder ; then calcine the 
whole to expel the carbonic acid. When this mix- 
ture has been well calcined and cooled, it is to be 
worked into the consistence of a 8<ift paste with 
60 parts of washed sand. If a lump of this ce- 
ment be thrown into water it will harden immedi- 
ately. Such mortar, however, may he procured at 
a still less expense, by mixing with common quick- 
lime a certain quantity of what are called the vdiite 
iron ores, especially such as are poor in iron. 
Tliese ores are chiefly rornposed of manganese and 
carbonate of lime or chedk. Common lime and sand 
only, whatever may be the proportion of the mixture, 
will certainly become soft under water. 

Water Cement or Stucco, — Take 56 pounds of 
pure coarse sand, 42 pounds of pure fine sand ; 
mix them together, and moisten them thoroughly 
with lime water : to the wetted sand, add 14 pounds 
of pure fresh burnt lime, and while heating them up 
together, add, in successive portions, 14 pounds of 
bone ash : the quicker and more peifectly these 
materials are beaten together, and the sooner they 
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arc used, the better will be the cement ; for some 
kinds of work it will be better to use tine sand 
alone, and for others, coarse sand ; remembering the 
finer the sand is, the greater quantity of lime is to 
be employed. 


GRADUATION OF HYDROMETERS. 

Cut a band of paper on which the graduation of tbe 
instrument can be traced, and let fall upon it a lit- 
tle drop of sealing-wax ; then roll the pa])er upon a 
little glass tube, and introduce it into the stalk of 
the hydrometer. The instrument is afterwards to 
be plunged into distilled water, which is carefully 
kept at the temperature of 40° F. above zero. Give 
the instrument sufficient ballast to make it sink till 
the point which you desire to make to represent the 
density of water, touches the surface of the water. 
Mark this point with much precision ; it is the zero 
of the instrument. The other degrees are taken by 
plunging the hydrometer into distilled water to 
which you have added 1, 2, 3, 4, T), 3:c., tenths, or 
1, 2, 3, 4, 5, &c. hundredths, of the substance for 
which you wish to construct the hydrometer, accord- 
ing as you desire tbe scale to indicate tenths or 
hundredths. 

When you have thus marked the degrees in the 
stalk of the instrument, transfer them to the paper 
with the help of the compasses. The scale being 
completed, replace it in the tube of the hydrometer, 
where it must be fixed ; in so doing, take care to 
make the degrees on the scale coincide precisely 
with those marked on the stalk. 

You can thus procure hydrometers for alcohol, 
acid, salts, &c. which are instruments that indicate 
ihe proportion of alcohol, acid, salt, &c., ‘contained 
in a given mass of water. 

But if it were necessary to plunge the hydrometer 
in a hundred different solutions in order to produce 
the scale, it is easy to conceive that that would be 
extremely troublesome, especially for hydrometers 
which are employed in commerce, and which do 
not need to be so extremely accurate. When the 
density of the mixtures or solutions is a mean be- 
tween those of the substances which enter into 
them, you may content yourself with marking the 
zero and one other fixed point. Then, as the stalk 
of the hydrometer is evidently of equal diameter in 
all its extent, you can divide the space which sepa- 
rates the two fixed points into, a certain number of 
equal parts. One of these, being taken for unity 
represents a particular quantity of the substance 
which you have added to a determined weight of 
distilled water. By means of this unity you can 
carry the scale up and down the stalk of the instru- 
ment. It is thus, that to obtain a Baume^s hydro- 
meter, after having obtained the zero by immersion 
in distilled water, you plunge the instrument into 
a solution containing a hundred parts of water and 
fifteen of common salt, to have the 15th degree, or 
containing a hundred water and thirty salt, to have 
the 30th degree. Upon dividing the interval in 
fifteen or thirty e(]^ual parts, according as you have 
employed one or other solution, you obtain the 
value of the degree, which you can carry upwards 
or downwards as far as you wish. 

Among the substances for which hydrometers 
are required in commerce, are some which it is 
impossible to obtain free from water— such are alco- 
hol, the acid, &c. In this case it is necessary to 


employ the substances in their purest state, and 
deprived of as much water as possible. 

The employment of hydrometers is very exten- 
sive; they are used to estimate the strength of leys, 
of soap solutions, of wines, milk, Ac. There is, in 
short, no branch of commerce in which these in- 
struments are not required for the purpose of as- 
certaining the goodness of the articles which are 
bought and sold. The emjdoyment of hydrometers 
would be still more general, if they could be made 
to give immediately the absolute specific gravity of 
tlic liquids into which they might be plunged, the 
specific gravity of water being considered as unity. 
It is possible to graduate a thermometer of this 
description by proceeding as follows ; — 

Make choice of a hydrometer of which the exte- 
rior part of the stalk is very regular. Introduce 
the band of paper on which the scale is to he writ- 
ten, and then ballast the instrument. Make a 
mark where the surface of the distilled water touches 
the stalk. Remove tbe hydrometer from the water, 
W’ipp it perfectly dry, and weigh it very accurately 
with a sensible balance. Then pour into it a quan- 
tity of mercury equal to its own weight ; plunge it 
again into the water, and again mark the point 
where the stalk touches the surface of the w^ater, 
Pour the mercury out of the instrument, transfer 
the two marks to the scale, and divide this fixed 
distance into fifty equal parts. Having by this ope- 
ration obtained the value of the degree, you carry 
it upwards and downwards, to augment the scale. 
If you take the first point near the reservoir, the 
hydrometer will be proper to indicate the density of 
liquids which are heavier than water ; if you take 
it towards the middle of the tube, the contrary will 
be the case. 

If you destine the hydrometer liquids much hea- 
vier than water — such as acids, for examjde— you 
might, after having determined the first point, add 
to the original ballast as much mercury as is equal 
to the weight of the whole, instrument ; then the 
point where the stalk would touch the surface of 
the water, and which would be represented by 100, 
would be very high, and the second point, which 
would be found below, would be represented by 
200. On dividing the space into a hundred equal 
parts, you would have the value of the degree, which 
could be carried up and down for the extension of 
the scale. 

The specific gravities being in the inverse ratio 
of the volumes plunged into the liquid, the number 
of the scale which mark the specific gravities di- 
minish from below ; so that, on marking the lowest 
point 100, you have on proceeding upwards, 
the successive degrees. 

The hydrometers with two, three, and four 
branches, are graduated by having their tubes di- 
vided into a hundred or a thousand equal parts. 
The divisions on each branch must correspond 

with Uiose on the other branches^ 

^ New Metal Buttm.—A button, to be fixed with- 
out sewing, has been contrived by Messrs. Rowley 
and Smeeton, of Birmingham, which, when put on 
any gturmeni, cannot be taken off by any ordinary 
force or wear. The shank of this button is made 
hollow, so that it can be readily rivetted, as it were, 
on to a stud on the other side of the cloth. It has 
the advantage of being fixed with great rapidity. 
The inventors say that the usual time required is 
only two seconds. 
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ARNOrrS, JOYCE’S, AND THE CHUNK 
STOVES. 

In this ioclement season, a few words on Stoves 
may not be uninteresting, especially if directed to 
•ome of those which are well known by name, yet 
▼ery littje in properties or construction. « Perhaps 
those most patronized are Amott's, Joyce's, and 
the Chunk Stove ; to these, therefore, we shall chiefly 
direct our attention at the present time. 

Stoves are of four kinds ; Ist, open flre-places, 
or those which communicate heat to the room by 
the direct radiation of the burning material ; 2nd, 
those that while the fire is kept from view, 
suffer the air from the fire to escape into the 
apartment, such as Joyce^s stove. 3rd, those 
which contain an inclosed fire, and are furnished 
with an exterior casing ; open at top and bottom, 
between the fire-box and casing ; which, when the 
fire is lighled, occasions a draught of air upwards ; 
this is the structure of the usual Hot Air Stoves. 
(See page 308.) The 4th kind is an inclosed fire, 
which, making the surface of a case which contains 
ic hot ; bs' radiation the air around it becomes 
hot also ; of this description is the stove of Amott 
and the Chunk stove. 

Arnott's stove, (Fig. 1,) A is the outer case, 
it may Jie square, round, or of any other form ; 
B C is a partition that reaches quite across the case 
A, from one side to the other, but open at the top 
and bottom ; D is the ash-box, having a valve in 
front to regulate a supply of air to the fire ; above 
the Qsh-box is seen the fire-place, which is open at 
top, has the usual bars at bottom, but is inclosed, 
on all the four sides, except a door F, into which 
the fuel is put when required. The fire-place is 
lined on its four sides with fire-bricks, which the 
doctor (Arnott) says, being bad conductors, confine 
the heat, but which we can, in their present situa- 
tion, see no use for. When the fire is to be 
lighted, the regulator at D is to be opened to its 
fullest extent, and also the door at F ; thus a 
considerable draught of air will rush through the 
fire, and easily kindle the fuel ; when well kindled, 
F is to be closed and D nearly closed ; the supply 
of air is now very small, and yet enough to pro- 
mote a slow combustion of the fuel. The air thus 
admitted, not merely sustains the fire, but passing 
through it, ascends to the top of the case, and 
heats the front chamber, as far as the partition 
B C ; the back chamber is yet cold ; therefore, the 
air within it is attracted at the lower opening of it 
towards the front chamber, the air of the front 
chamber having been carried upwards by the heat 
rarifying it ; at the same time, the hot air at the 
top passing through the upper orifice, is there 
partly condensed, by coming in contact with the 
sides of the back chamber, and this condensation 
increasing its gravity it descends. Thus a current 
of air is always circulating around the partition, as 
represented by the arrows, although an extremely 
small quantity is admitted by the orifice D. This 
current also prevents very much of the heated air 
from passing away by the chimney. 

The chief merit of Arnott' s stove is the very 
small quantity of fuel consumed, and the little 
attention it requires ; yet it is not without its 
inconveniences, and one of them, may be con- 
sidered serious, that is, its danger of explosion. 
It will be evident, that the whole mass of air 
within the stove will be intermixed with whatever 
gases and smoke the fuel gives off in burning : 


also, it Will be apparent, that the fire, having no 
direct draught of air in contact with it, will not 
burn off the gaseous emanations as they arise, any 
more than the heat does in the burning of charcoal, 
or the making of coal gas ; if, therefore, the fire 
be supplied with common coals, or even if too 
much wood be used in lighting the fire, carburetted 
hydrogen will escape, and partly occupy the 
chamber. Should this be the case, it only requires 
the fire door F to be opened, when a current of 
air is immediately drawn in, an explosive mixture 
formed, and the whole ignited. The fuel, therefore, 
it is of the utmost consequence to regard ; that 
alone being proper and safe which has already been 
deprived of its gaseous constituents — such as 
cinders, coke or charcoal. 

The Chunk stove (Fig. 3,) is upon the same 
general construction as the Arnott stove ; it differs, 
however, from it in two important particulars — as 
will be indicated by the description. A is a hollow 
thin iron case, capable of being lifted off and on ; 
it rests upon about an inch in depth of dry sand, 
strewed upon a flat bottom piece B, which bottom 
is represented in section, in Fig. 4. This has a rim 
to it about 2 inches in height, also a hole in the 
centre, to which the pipe £, Fig. 3, is fitted tightly, 
and another hole at G, upon which the tube for the 
chimney is fixed — this hole as well as that at the 
centre, has a rim to it standing above the general 
surface ; so that when sand is strewed on B it shall 
fill the whole space, yet not be allowed to impede 
the action of the air regulator at E — nor yet get 
into the pipe G. Withinside the case A is a small 
fire-place formed of thin iron, of the shape repre- 
sented, open at the top, and with a perforated 
bottom. It fits on and off the short tube, or rather 
fits into a rim in B, represented as D in Fig. 4. 

To light the fire, take off the cover A, and open 
the register by the handle F ; put into D a shovel- 
full of liglited cinders, and over them a quantity of 
other cinders until D is filled. When the fire is 
lighted, partly close the register connected with F ; 
and put over the whole, the cover A. Thus managed 
the fire will require no attendance during the day. 
The action of it is easily understood — air being 
admitted through £ supports the combustion, and 
passing through the fire fills the whole cavity of the 
vessel A ; while its escape is prevented by A dipping 
into sand — if A should be overcharged with air and 
smoke, the superabundance will pass away by the 
pipe G — which may be of any kind of metal, as no 
possible danger of flame can be apprehended. It 
will be evident that there is the same danger of 
explosion here, as in the case of Dr. Arnott's 
stove ; therefore attention to fuel is requisite. 

Joyce and Harper’s Stove is constructed upon a 
different principle altogether. Here the air itself 
which passes from the fire, together with all the 
smoke and fumes arising with it, escaping into the 
apartment. (Fig.2) A is a cylindrical fire-place, made 
of sheet iron. This may be entirely left out ; the 
outer case, which is also of sheet iron answering , 
every purpose, but it is put for the sake of safety, 
for if there were but one case to contain the fire, it 
is evident that it would often become red hot, to the 
danger of the articles around. B is a perforated . 
iron conical tube penetrating into the fire, and 
admitting air to it by a register atC, which is moved 
by tlie handle £. The cover lifts off for the admis- 
sion of fuel. The fire being lighted and the cover 
put on, the quantity of air to be admitted is 
regulated by E. It is decomposed by the buruing 
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ftiel and escapes along with the fumes of that 
through the apertures at D Into the apartment. 
If the remarks we have before made as to fuels for 
stoves be well placed there, they are doubly neces- 
sary to be observed here; not that there is any 
danger of explosion, for there is no accumulation 
takes place, but as every emanation from the fire 
escapes into the apartment, we must be especially 
careful not to burn what produces noxious effluvia ; 
and the impossibility of finding any other, renders 
Joyce’s stove useless for general purposes. Coke 
and cinders there is not a sufficiency of draught to 
burn ; coals and wood yield smoke, which is 
evidently not to be tolerated in apartments ; and 
charcoal produces carbonic acid gas, one of the 
most deleterious gases, and one of the most invi- 
dious in its action upon the animal economy ; this 
is the material however employed ; and these 
stoves may therefore very truly be designated 
choking stoves, suffocating apparatus, dec. It is 
said that the charcoal is prepared in such a way 
that the carbonic acid gas is absorbed by the added 
material as soon as formed ; but the chemist knows 
that there is no such material can be used, which 
at the same time admit the charcoal to retain its 
combustibility and appearance. Fig. 5 shows a 
section of the register for the admission of air to 
each stove, it consists of two plates of brass, 
sliding centrically over each other. 


ON THE COLORS OF NATURAL 
BODIES. 

{Resumed from page 288, and concluded.) 

In all colored solids and fluids in which the trans- 
mitted light has a specific color, the particles of the 
body have absorbed all the rays which constitute 
the complementary color, detaining sometimes all 
the rays of a certain definite refrangibility, a por- 
tion of the rays of other refrangibilities, and allow- 
ing other rays to escape entirely free from absorp- 
tion ; all the rays thus stopped will form by their 
union a particular compound color, which will be 
exactly complementary to the color of the trans- 
mitted rays. 

In black bodies, such as coal, &c., all the rays 
which enter their substance are absorbed ; and hence 
we see the reason why such bodies are more easily 
heated and inflamed by the action of the luminous 
rays. The influence exercised by heat and cooling 
upon the absorptive power of bodies furnishes an 
additional support to the preceding views. 

Before concluding this chapter, we may mention 
a few curious facts relative to white opacity, black 
opacity, and color, as exhibited by some peculiar 
substances. 

1st, Tabasheer, whose refractive power is 1.111, 
between air and water, is a silicious concretion found 
in the joints of the bamboo. The finest varieties 
reflect a delicate azure color, and transmit a straw- 
yellow tint, which is complementary to the azure. 
When it is slightly wetted with a wet needle or pin, 
the teei spot instantly becomes milk white and 
opaque. The application of a greater quantity of 
water restores its transparency. 

2dly, The cameleon mineral is a solid substance 
made by beating the pure oxide of manganese with 
potash. When it is dissolved in a little warm 
water, the solution changes from green to blue and 
purple f the last descending in the order of the rings, 
M if the particles became smaller. 


3dly, A mixture of oil of sweet almonds with 
soap and sulphuric acid is, according to M. Claubiy^ 
first yellow &en orange, red, and violet. In passing 
from the orange, to the red, the mixture appears 
almost black. 

4thly, If, in place of oil of almonds, in the pre- 
ceding experiment, we employ oil obtained from 
alcohol heated with chlorine, the colors of l;he mix- 
ture will be pale yellow, orange, black, red, violet, 
and beautiful blue. 

5thly, Tincture of turnsole, after having oeen a 
considerable time shut up in a bottle, has an orange 
color ; but when the bottle is opened and the fluid 
shaken, it becomes in a few minutes red, and then 
violet -blue. 

6thly, A solution of heematine in water contain- 
ing some drops of acetic acid is a greenish yellow. 
When introduced into a tube containing mercury, 
and heated by surrounding it with a hot iron, it 
assumes the various colors of yellow, orange, red, 
and purple, and returns gradually to its primitive 
tint. 

7thly, Several of the metallic oxides exhibit a 
temporary change of color by heat, and Bpsume their 
original color by cooling. M. Chevrem observed, 
that when indigo, spread upon paper, is volatilised, 
its color passes into a very brilliant poppy-red. 
The yellow phosphate of lead grows green when hot. 

8thly, One of the most remarkable filets, how- 
ever, is that discovered by M. Thenard. He found 
that phosphorus, purified by repeated distillations, 
though naturally of a whitish yellow color when 
allowed to cool slowly, became absolutely black when 
thrown mol red into cold water. Upon touchmg 
some little globules that still remained yellow and 
liquid when he was repeating this experiment, M. 
Biot found tliat they instantly became solid and 
black. 


DICTIONARY OP ARTS AND 
SCIENCES.* 

The Editor and Proprietor of this Magazine have 
undertaken the above work, to supply what they 
consider has been long and much wanted by the 
artizau, student, and general reader, namely, a 
cheap work of reference, explanatory of the terms, 
apparatus, instruments, materials and processes 
employed in all the Mechanical Arts and Experi- 
mental Sciences. The present Dictionary includes 
Architecture, Civil Engineering, Practical Me- 
chanics, Chemistry, Manufacturing Processes, the 
Mathematics, Fine Arts, and the whole range of 
Natural Philosophy ; each word and instrument 
is explained in easy language, and when necessary 
illustrated by a wood-cut. It would ill become the 
Editor to eulogise his own production, but he trusts 
that he may be allowed to give a sample of the 
work, more especially as it will aflbrd him an oppor- 
tunity of describing some instruments which 
have not appeared in the Magazine. To do this 
fairly, he will take a word or two on each important 
subject : — 

“ Absolute Number. In algebra that term in 
an equation which is completely known, and which 
is equal to a}l the other terms taken together. In 
the equation or + 5 v x 2 » 30. The 30 is the abso- 
lute number. 

* This work is now publishing in Weekly Numbers at Ifd. 
and Monthly Parts at 7d. ; each part containing about SO well 
executed wood cuts. The whole printed in the beat manner, 
and will be completed in 10, or at most 12 Monthly Parts. 
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'‘Acanthus. In architecture, an ornament 
which resembles the leaves of a plant so called. It 
is used in the capitals of the Corinthian and Com- 
posite 01 ders, and is said to have been introduced 
into the former by Callimachus, an Athenian 
architect, who was struck with the beauty of the 
leaves surrounding a basket, which, covered with a 
tile, had'' been left so near the plant that the leaves 
had grown over it. 



“ The preceding cut shows the plant in its grow- 
ing state ; the following represents the front and 
side views of the leaf as an architectural ornament. 



A ball or vessel in which water 
can be converted into steam, and which allowing the 
steam to escape by two opposite orifices, by pipes 
connected with it, communicates motion to the ball. 
It was invented by Hero, and is the origin of that 
mighty instrument, the steam engine. 

“ A is a cauldron in which water is heated. The 
steam ascends through B and C into the ball D, 
escaping by the orifices £ E ; of course the ball 
must be supported in such a manner upon the pipes 
C B as to have freedom of motion around them, as 
an axis, yet that this part shall be steam tight. 



“ A philosophical toy is made under this name t 
it consists of a small ball of metal, with an 
exceedingly narrow tube and orifice — this bail is 
filled with spirits of wine. It is made to boil rapidly 
by a spiiit lam}> held beneath it ; the steam will of 
course rush out, sometimes to the distance of 2 or 
3 feet, and this being set fire to produced a long 
and beautiful jet of flame. 



“ A ball of this description is sometimes mounted 
on four wheels, which bear also the spirit lamp. If 
the ball be filled with water, and this made to boil, 
tlie steam will, if directed into the air at the back 
of the carriage, by its counter-action, impel the 
whole along the table, forming the first and simplest 
hteam locomotive cairiage. 



“ An instrument similar to the above, but on a 
large scale, is used occasionally as a bellows, to 
increase the draught of a steam-engine furnace ; 
also the alcoholic blow-pipe is upon a similar 
construction. 

“ Air Stove. An inclosed fire-place, bo con- 
structed as to admit a stream of air to pass round it, 
or through it; and this impinging upon heated 
surfaces is rarefied, carried upwards, and warms the 
apartment. There are numberless modifications of 
this principle, but they all may be reduced to two. 
First, such as admit the air to play against metal, 
which is heated by a direct fire. The second pass 
the stream of air through a cylinder of steam. The 
following cut represents one of the first kind, seen 
both m elevation and in detail . — 



“ A is a square cast-iron box, closed at top, and 
open only at the bars at bottom, to let out the 
ashes ; and let in the stream of air that keeps up 
the combustion. Opening also in front with a door 
to supply fuel, and having a pipe C as a chimney. 
B is a cast-iron case, entirely surrounding A. There 
is a drawer below to catch the ashes. The air 
enters at bottom between the two cases ; it passes 
upwards, touching the outside of A, and thereby 
becoming heated, escapes through the top E, where 
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is a register to regulate the draught of air required 
to heat the apartment, as there is also in the front 
of D to regulate that appertaining to the fire. If 
it be required to warm an apartment distant from 
that in which the stove is placed, a pipe is affixed 
to the top of the stove, instead of the register, and 
this pipe carried to the required situation. 

** ^THRioscopE is an instrument invented by 
Professor Leslie, on the principle of the differential 
thermometer, to indicate cold pulsations of the air, 
and which Dr. Brewster says is so delicate, that the 
liquor in the stem rises and falls with every passing 
cloud. The annexed cut (No. 1,) is a representation 
of the original instrument. The cut, (No. 2,) is a 
siippliftcation of it as proposed by Dr. Brewster. 
No* 1 consists of a metallic cup, of the shape given, 
and made of thin brass or silver, polished on the 
inside, and from 2 to 4 inches diameter. In the 
focus of this is placed one of the balls of a differential 
thermometer, the diameter of which ball is equal to 
one<*third that of the cup. The other ball is bent 
so as to be as much as possible out of the way, 
that it may not be subject to a like influence, a lid 
of metal is put over the cup, and only removed 
when an experiment is to be made, The scale may 
extend 60 or 70® above zero, and about 15® below it. 


** Fig. 2 is the same, as to the cup, cover, and 
sentient ball, but the tube is straight, and the 
second ball is inclosed in the foot of it. When 
used, the instrument is to be placed a few feet above 
the earth, that it may not be affected by terres- 
trial radiation. It may also be remarked, that this 
instrument would be of much more general applica- 
tion, if it were fixed upon an axis, or had a joint 
near the foot, that it might be directed to any 
particular part of the heavens, and not confined to 
a perpendicular impulse, as at present.” 


PREPARATION OF FEATHERS. 

Feathers constitute the subject of the manufacture 
of the Plumassiert a name given by the French 
(and also the English) to the artizan who prepares 
the feathers of certain birds for ornaments to the 
toilette of ladies and for military men, ^d to him 
also who combines the feathers in various forms. 
We shall content ourselves with describing the 
method of preparing ostrich feathers, as most 
others are prei^ed in the same way. 

Several qualities are distinguished in the feathers 
of the ostrich ; those of the male, in particular, are 
whiter and more beauUfuL Those upon the back 


and above the wings are preferred ; next, those ot 
the wings, and lastly, of the taU. The down is 
merely the feathers of the other parts • f the body, 
which vary in length from 4 to ^4 inches. This 
down is black in the males, and grey in the females. 
The finest white feathers of the female have always 
their ends a little greyish, which lessons their lustre, 
and lowers their price. These feathers are ii^ported 
from Algiers, Tunis, Alexandria, Madagascar, and 
Senegal ; this being the order of their vdue. 

The scouring process is thus performed : — 4 
ounces of white soap, cut small, are dissolved in 
4 pounds of water, moderately hot, in a large basin ; 
and the solution is made into a lather by beating 
with rods. Two bundles of the feathers, tied with 
packthread, are then introduced, and are rubbed 
well with die hands for five or six minutes. After 
this soaping they are washed in clear water, as hot 
as the hand can bear. 

The whitening or bleaching is performed by three 
successive operations. 

1. They are immersed in hot water mixed with 
Spanish white, and well agitated in it ; after which 
they are washed in three waters in sucetjf^sion. 

2. The feathers are azured in cold water contain- 
ing a little indigo tied up in a fine cloth. They 
should be passed quickly through this bath. 

3. They are sulphured in the same way as straw 
hats are ; they are then dried by hanging upon 
cords, when they must be well shaken from time to 
time to open the fibres. 

The ribs are scraped with a bit of glass cut cir- 
cularly, in order to render them more pliant. By 
drawing the edge of a blunt knife over the filaments 
they assume the curly form so much admired. The 
hairs of a dingy color are dyed black. For 20 pounds 
of feathers, a strong decoction is made of 25 pounds 
of logwood in a proper quantity of water. After 
boiling it for 6 hours, the wood is taken out, 3 
pounds of copperas are thrown in ; and, after con- 
tinuing the ebullition for 15 or 20 minutes, the 
copper is taken from the fire. The feathers are 
then immersed by handfuls, thoroughly soaked, and 
worked about ; and left in for two or three days. 
They are next cleansed in a very weak alkaline lye, 
and soaped three several times. When they feel 
very soft to the touch, they must be rinsed in cold 
water, and afterwards dried. White feathers are 
very difficult to dye a beautiful black. The acetate 
of iron is said to answer better than the sulphate, 
as a mordant. 

For dyeing other colors, the feather should be 
previously well bleached by the action of the sun 
and the dew ; the end of the tube being cut sharp 
hke a tooth -pick, and the feathers being planted 
singly in the grass. After fifteen days’ exposure, 
they are cleared with soap as above described. 

Rose color or pink, is given with safflower and 
lemon juice. 

Deep redt by a boiling hot bath of Brazil wood, 
after aluming. 

Crimson. The above deep red feathers are passed 
through a bath of cudbear. 

Prune de Monsieur. The deep red is passed 
through an alkaline bath. 

Blues qf every shades are dyed with the indigo vat. 

Yellow , after aluming, with a bath of turmeric 
or weld. 

Other tints may he obtained by a mixture of the 
above dyes. 

Feathers have some more useful employments 
than the decoration of the heads of women and 
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soldiers. In one OMe, they supply ns with a soft 
elastic down on which we can repose our wearied 
frames, and enjoy sweet slumbers. Such are called 
6ed feathen. Others are employed for writing, 
and these are called quills* 

Goose feaihers are most esteemed for beds, and 
they are best when plucked from the living bird, 
which is done thrice a year, in spring, midsummer, 
and the beginning of harvest. The qualities sought 
for in bed feathers, are softness, elasticity, lightness, 
and warmth. Their only preparation when cleanly 
gathered are a slight beating to clear away the loose 
matter, but for this purpose they must be first well 
dried either by the sun or a stove. Bleaching with 
lime water is a bad thing, as they can never be freed 
from white dust afterwards. 

The feathers of the eider duck, anat mollmimaf 
called eider down, possesses in a superior degree 
all the good qualities of goose down. It is used 
only as a covering to beds, and never should be 
slept upon, as it thereby loses its elasticity. 

Q^ill8 for writing. These consist usually of the 
feathers plucked out of the wings of geese. Dutch 
quills hav%been highly esteemed, as the Dutch were 
the first who hit upon the art of preparing them 
well, by clearing them both inside and outside from 
a fatty humour with which they are naturally im- 
pregnated, and which prevents the ink from flowing 
freely along the pens made with them. The Dutch 
for a long time employed hot cinders or ashes to 
attain this end ; and their secret was preserved very 
carefully, but it at length transpired, and the process 
was then improved. A bath of very fine sand must 
be kept constantly at a suitable temperature, which 
is about 140° FaL ; into this, the quill end of the 
feather must be plunged, and left in it a few in- 
stants. On taking them out they must be strongly 
rubbed with a piece of flannel, after which they are 
found to be white and transparent. Both carbonate 
of potash in solution and dilute sulphuric acid have 
been tried to effect the same end, but without 
success. The yellow tint which gives quills the air 
of age, is produced by dipping them for a little in 
dilute muriatic acid, and then making them perfectly 
dry. But this process must be preceded by the sand- 
bath operation. The above is the French process. 

Quills are dressed by the London dealers in two 
ways ; by the one, they remain of their natural 
color ; by the other, they acquire a yellow tint. 
The former is called the Dutch method, and the 
principal workman is called a Dutcher. He sits 
before a small stove fire, into which he thrusts the 
barrel of the quill for about a second, then lays its 
root quickly below his blunt-edged knife called a 
hook, and pressing this firmly with the left hand, 
draws the quill briskly through with his right. The 
bed on which the quill is laid to receive this pressure 
is called the plate. It is a rectangular smooth lump 
of iron, about 3 inches long, broad, and 21 thick, 
which is heated on his stove to about the 350th° F. 
The hook is a ruler of about 1 5 inches in length, 
somewhat like the patten-makers’ knife, its fulcrum 
being formed at the one end by a hook and staple, 
and the power of pressure being applied by the 
hand at the other end. The quill, rendered soft 
and elastic by the heat, endures the strong scraping 
action of the tool, and thus gets stripped of its 
opaque outer membrane, without hazard of being 
split. A skilful workman can pass 2000 quills 
through his hands in a day of 10 hours. 

They are next cleaned by being scrubbed by a 
woman with a piece of rough dog-fish skin, and 


finally tied up by a man in one quarter of hundred 
bundles. 

In another mode of dressing quills, they arc 
steeped a night in decoction of turmeric, to stain 
them yellow ; taken out and dried in warm sand 
contained in a pot, then scraped by the Dutcher as 
above described. The first are reckoned to make 
the best pens, though the second may appear more 
beautiful. 

Crow quills for draughtsmen, as well as swan 
quills, are prepared in the same way. The quills 
plucked from well-fed living birds have most elas- 
ticity, and are least subject to be moth-eaten. The 
best are those plucked, or which are spontaneously 
cast in the month of May or June, because they 
are then fully ripe. In the goose’s wing the five 
exterior feathers only are valuable for writing. 
The first is the hardest and roundest of all, but t^ 
shortest. The next two are the best of the five. 
They are sorted into those of the right and the left 
wing, which are differently bent. The heaviest 
quills are, generally speaking, the best. Lately, 
steaming for four hours has been proposed as a 
good preparation. 

GENERAL EFFECTS OF HEAT. 

(Resumed Jrom page 301, and concluded,) 

Specific Heat, — Different bodies are differently 
susceptible of the effects of heat. To produce a 
given change of temperature in some, requires a 
greater supply of heat than in others. Thus, to 
raise water from the temperature of 50° to the tem- 
perature of 60°, will require a fire of given intensity 
to act upon it about thirty times as long as to raise 
the same weight of mercury through the same range 
of temperature. In the same manner, if various- 
other bodies be submitted to a like experiment, it 
will be found that to produce the same change of 
temperature on the same weights of each, will re- 
quire the action of the same fire for a different length 
of time. 

The quantities of heat necessary to produce the 
same change of temperature, in equal weights of 
different bodies are therefore called the specific 
heats of these bodies. If 1000 express the specific 
heat of pure water, or the quantity of heat necessa^ 
to raise a given weight of pure water through 1 , 
then 32 will express the specific heat of mercury, 
or the quantity of heat necessary to raise the same 
weight of mercury through 1°; 70 will express 
the specific heat of tin ; 80 of silver ; 110 of iron ; 
and so on. The specific heat furnishes another 
physical character by which bodies, whether sim- 
ple or compound, of different kinds, may be dis- 
tinguished. 

The specific heat of the same body is changeable 
with its density. In general, as the density is in- 
creased, the specific heat is diminished. Now, if 
the specific heat of a body be diminished, since a 
less quantity of heat will then raise it through 1° of 
temperature, the quantity of heat which it actually 
contains will make it hotter when it is rendered 
more dense and colder when it is rendered more rare. 

Hence we find, that when certain metals are ham- 
mered, so as to increase their density, they become 
hotter, and sometimes become red-hot. 

It air be squeezed into a small compass, it be- 
comes BO hot as to ignite tinder ; and the discharge 
of an air-gun is said to be accompanied by a flash 
of light in the dark. 
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On the other hand, if air expand into an enlarged 
apace, it becomes colder. Hence, in the upper re- 
gions of the atmosphere, where the air is not com- 
pressed, its temperature is much reduced, and the 
cold becomes so great as to cause, on high moun- 

tains, perpetual snow. , 

The specific heats of compounds frequently differ 
much from those of the constituents* If the specific 
heat of bodies be greatly diminished by their com- 
bination, then the quantity of heat which they con- 
tain will render the compound much hotter than the 
components before the combination took place. If, 
on the other hand, the specific heat of the com- 
pound be greater than that of the components, then 
the compound will be colder, because the heat 
which it contains will be insufficient to sustain the 
same temperature. 

Hence we invariably find that chemical combi- 
nation produces a change of temperature. In some 
cases cold is produced, but in most cases a consi- 
derable increase of temperature is the result. 

Propagation of Heat. — Heat is propagated 
through space in two ways. First, by radiation, 
which is apparently independent of the presence of 
matter ; and, secondly, by conduction, — a word 
which expresses the passage of heat from particle to 
particle of a mass of matter. 

Radiation. — The principal properties of heat are 
so nearly identical with those of light, that the 
supposition that heat is obscure light is counte- 
nanced by strong probabilities. Heat proceeds in 
straight lines from the points whence it emanates, 
diverging in every direction. These lines are called 
rays of heat, and the process is called radiation. 
Heat radiates through certain bodies which are 
transparent to it, as glass is to light. It passes 
freely through air or gas : it also passes through a 
vacuum ; and, therefore, its propagation by radiation 
does not depend on the presence of matter. In- 
deed the great velocity with which it is propagated 
by radiation proves that it does not proceed by 
transmission from particle to particle. 

The rays of heat are reflected and refracted ac- 
cording to the same laws as those of light. They 
are collected in foci, by concave mirrors and by 
convex lenses. These undergo polarisation, both 
by reflection and refraction in the same manner as 
rays of light. They are subject to all the compli- 
cated phenomena of double refraction by certain 
crystals in the same manner exactly as rays of light. 

Certain bodies possess imperfect transparency to 
heat : such oodies transmit a portion of the heat 
which impinges on them, and absorb the remainder, 
—the portions which they absorb raising their tem- 
perature. 

Surfaces also possess the power of reflecting beat 
in different degrees. They reflect a greater or less 
portion of the heat incident on them, absorbing the 
remainder. The power of transmission, absorption, 
and reflection, vary according to the nature of the 
body and state of its surface, with respect to 
amoothness, roughness, and color. 

Rays of heat, like those of light, are differently 
refrangible, and the average refrangibility of calo- 
rific rays is less than that cff luminous rays. 

'Conduction. — When a body at a high temperature, 
as the flame of a lamp or fire, is pl^ed in contact 
with the surface of a solid, the particles immediately 
in contact with the souree of heat receive an elevated 
temperature. These communicate heat to the 
contiguous particles, and these again to particles 
more remote. Thus the increased temperature is 


gradually transmitted through the dimensions of 
the body, until the whole mass in contact with the 
source of heat has attained the temperLtore of the 
body in contact with it. 

Different substances exhibit different degrees of 
facility in transmitting heat through their dimensions 
in this manner. In some the temperature spreads 
with rapidity, and an equilibrium is soon established 
between the body receiving beat and the body 
imparting it. Such substances are said to be good 
conductors of heat. Metals in general are instances 
i of this. Earths and woods are bad conductors; 
and soft, porous, or spungy substances, still worse. 

Relatione of Heat and Light. Incandescence . — 
'^lien the temperature of a body has been raised to 
a certain extent, by the application of any source of 
heat, it is observed to become luminous, so as to 
be visible in the absence of other light, and to render 
objects around it visible. Thus, a piece of iron, by 
the application of heat, will at first emit a dull red 
light, and will become more luminous as its tempe- 
rature is raised, until the red light is converted to a 
clear white one, and the iron is said to be white-hot. 
This process, by which a body becomes luminoua 
by the increase of its temperature, is culled tnean- 
descence. 

There is reason to believe that all bodies begin to 
be luminous when heated to the same temperature. 

The degree of heat of incandescent bodies is dis- 
tinguished by their color : the lowest’ incandescent 
beat is a red heat ; next the orange heat, the yellow 
heat, and the greatest a white heat. 

The heating power of rays of light varies witli 
their color ; in general, those of the lightest color 
‘having the most heating power. Thus, yellow light 
has a greater calorific power than green, and green 
than blue. 

Hence the absorption of heat from the same light 
depends on the color of the absorbing bodies. 
Those of a dark color absorb more heat than those 
of a light color, because the former reflect the least 
calorific rays. 

Combustion. — ^There are several substances which 
when heated to a certain temperature acquire a 
strong affinity for oxygen gas; and when this 
elevation of temperature takes place in an atmosphere 
of oxygen, or in ordinary atmospheric air, the oxygen 
rapidly combines with the heated body, and in the 
combination so great a quantity of heat is evolved 
that light and flame are produced. This process is 
called combustion. Combustion is therefore a 
sudden chemical combination of some substance with 
oxygen, attended by the evolution of heat and light. 
The flame of a candle or lamp is an instance of this. 
The substance in the wick having its temperature 
raised in the first instance by the application of 
heat, forms a rapid combination with the oxygen 
of the atmosphere, and this combination is attended 
with the evolution of heat, which sustains the process 
of combustion. 

Flame is therefoie gaseous matter rendered so hot 
as to be luminous. There are a few other substances 
besides oxygen, by combination with which light 
and heat may be evolved, and which may therefore 
produce combustion. These are the substances 
called in chemistry, chlorine, iodine, and bromine ; 
but as they are not of common occurrence, the 
phenomenon of combustion attending them may be 
regarded rather as a subject of scientific inquiry 
than of practical recurrence. All ordinary cases of 
combustion are examples of the combination of 
oxTgen with n combustible. 
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Sensation qf senses which are the I 

first means by which we learn the presence of heat, 
are the most inaccurate means of estimating its 
quantity. An object feels warm, when it imparts 
heat to us on touching it ; and one object feels 
warmer than another, when it imparts heat with 
more abundance or rapidity. On the other hand, 
an objectcfee/a cold, when it abstracts heat from us 
on touching it ; and one object feels colder than 
another, when it abstracts more heat on being 
touched. 

Whatever imparts heat to us must have a higher 
temperature than our bodies, and wliatever abstracts 
heat must have a lower temperature. Hence the 
sensation of heat or cold is relative to the 
temperature of the human body, and not dependent 
on the absolute temperature of the body which we 
touch. 

But a good conductor of heat at the same 
temperature will impart heat more freely, and 
abstract it more abundantly and rapidly, than a 
bad conductor. Hence a good conductor will feel 
hotter or colder than a bad conductor, though their 
actual temperatures be the same. A multitude of 
wrong notimis respecting the temperature of objects 
which we touch arises from these circumstances. 

Sources of Heat, — Ttieories of ifeaf.— The 
sources from which heat are derived are the 
following : — 

I. Solar Light. 

II. Electricity. 

III. The Condensation of Vapour, and Solidifi- 
cation of Liquids. 

IV. Percussion, Compression, and Friction. 

V. Chemical Combination. 

VI. Animal Life. 

Two theories have been proposed respecting the 
nature of heat. 

1 . Heat is regarded as an extremely subtle fluid 
which pervades all space, entering into combination 
in various proportions and quantities with bodies, 
and producing by this combination the eflects of 
expansion, fluidity, vaporisation, and all the other 
phenomena. 

2. Heat is regarded as the effects of a certain 
vibration or oscillation produced either in the 
constituent molecules of bodies, or in a subtle 
imponderable fluid which pervades them. 


MIGRATION OF BUTTERFLIES. 

In a paper read by M. Schomburg to the Entomo- 
logical Society, on the migration of butterflies 
(Papiliojf in British Guiana. ; Mr. S. detailed 
some curious facts relative to the great number of 
butterflies (of which he could distinguish three 
kinds) he had observed during his travels in British 
Guiana, at certain seasons. On one occasion when 
ascending the river Berbice, a flight of butterflies 
crossed the river from the plains, and all taking one 
course, viz., from the south-w'est to the north-east. 
From computations he then made, he is convinced 
that in 9^ hours no less than 17,100 butterflies 
must have passed over a single spot, and that at 
least fifty-three hundreds of millions must have 
passed over him during his day's journey. The 
caterpillars of these insects likewise abound in the 
proper season, and create great devastation to the 
herbage on which they feed. The tawny natives 
mix the caterpillars with flour, and make an excel- 


lent bread, some of which Mr. S. has eaten ; they 
likewise eat them mixed with the eggs of the 
turtle. 

Tlic president then made some observations on 
the subject, and stated that migrations of a similar 
character had been noticed by Sir R. K. Porter, in 
South America, and Dr. Horsfield, in India. They 
have also been observed in Switzerland, and Mr. 
Westwood has witnessed a similar fact in England, 
after damp rainy weather. Mr. Gould, who has 
recently returned from Australia, stated that he had 
seen a small caterpillar in that country in great 
numbers, covering a space of a mile and a half in 
extent — they always follow a fertile season, and 
especially after rain, when they devour every herb 
within their reach, such as tobacco, and even the 
vineyards are sometimes damaged by them. They 
are preyed upon by hawks, Mr. Go^d having seen 
500 on a plain at one time feeding off them. He 
has eaten those obtained from the gum trees when 
roasted, and states them to be good eating— they 
are partaken of by the natives. 

MISCELLANIES. 

Ink Prepared with Prussian jB/tte.— This sub- 
stance, so beautiful in color, which now rivals 
indigo, since it is used for dyeing silk and woollen, 
has not hitherto a proper solvent. The solvent 
employed is a vegetable acid, possessing a powerful 
discoloring property, — oxalic acid, which is the 
agent which effects the solution. In order to pre- 
pare this ink, which is capable of taking the greatest 
variety of shades, from the deepest blue-black to 
the lightest ccerulean blue, it is necessary to pound 
with care the coloring matter with a sixth part of 
crystallised oxalic acid mixed with a little water, so 
as to form it into a very fine mixture ; then to 
dilute it with rain water, slightly gummed. The 
quantity of water added should be larger or smaller 
according to the shade required. When the solution 
is in the least degree concentrated the ink is of an 
extremely deep blue. Unfortunately this ink is 
not secure from the action of different chemical 
agents, such as pearl-ashes, &c. The inventors, 
MM. Stehu and Nash have, notwithstanding, taken 
out a patent for it.— /nvenfors’ Advocate, 

Action qf Sea-water on Glass , — At a meeting of 
the Philosophical Society of St. Andrew's, on 
Monday, Sir David Brewster exhibited a bottle of 
wine from the Royal George, which had been 
exposed to the action of sea water. This bottle he 
received from Mr. Lyell, of Kinnerdy, for the pur- 
pose of examining the remarkable decomposition of 
the glass produced by the action of salt water. 
The thin films of glass which covered the bottle 
like a silvery incrustration had all the properties of 
the brilliant scales of decomposed glass found in 
Italy, and produced by nearly 2,000 years' exposure 
to the elements. Upon a careful examination of 
the surface of the bottle. Sir David found that the 
scales were throughout filled with veins like those 
of agate, and coincided with the lines in which the 
glass had been twisted in the mechanical operation 
of forming the bottle. The lines in which the cohe- 
sion of the particles of the glass was the least were 
the soonest decomposed by the action of the sea 
water. This curious fact disclosed the cause of the 
similarly waved structure in the decomposed glasses 
of Greece and Rome. — Scotsman, 
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THE OXY-HYDROGEN MICROSCOPE. 

The oxy-hydrogen microscope, so attractingly ex- 
hibited in the present day, and unquestionably me- 
riting all the encouragement that can possibly be 
bestowed, upon it by the promoters of rational 
instruction, may be considered as a modification 
of th^ solar, adapted to receive, and employ to the 
greatest advantage, the rays of an artificial light 
diverging from a central point, instead of the pa- 
rallel rays from the sun. In the year 1824, Dr. 
Birkbeck delivered two lectures on optical instru- 
ments at the London Mechanics’ Institution; in 
one of which he took occasion to delineate on a 
screen, by means of a large magic lantern, repre- 
sentations of magnified objects intensely illuminated 
by the light emitted during the oombustion of lime 
by hydrogen and oxygen gases, and to indicate the 
))racticability of applying successfully this method 
of illumination to the microscope. About the same 
time, also, Mr. Woodward instituted some experi- 
ments with the phantasmagoria, where the light was 
obtained in the same way. In the interval between 
that and^^the present time, various amateurs and 
artists have studiously exercised their talents in 
perfecting the several parts of the instrument, 
which, like the solar, assumes its name from the 
source whence the light requisite to its action is 
derived. 

An oxy-hydrogen microscope may be defined to 
be an instrument adapted to throw upon a screen 
a correct and magnified image of any object, placed 
j)roperly between the light and lens. Of all optical 
instruments it is the most simple ; the optical past 
consisting of but a single lens, or if more than one 
it is only 'because a single lens refracts the light 
unequally, and thereby occasions a distorted, as 
well as a colored image, as afterwards explained. 

If we take a common convex lens, as sliown below, 
and place an object strongly illuminated before it, so 
that an image of it may be projected downwards, that 
image of it will be an inverted magnified repre- 
sentation of the object. By a little consideration it 
will be evident, that all that portion of the light ema- 
nating from the object, which conduces to form the 
picture below, must pass through the aperture of 
the lens— the surplus rays 



being entirdy obstructed and cut off. Now, in 
proportion as the picture is enlarged, the avail- 
able portion of the light will be spread over a larger 
surface, and consequently the picture will be more 


and more diluted. To remedy this defect, it would 
seem that you have only to extend the aperture of 
the lens by substituting one of a greater diameter, 
which shall transmit an additional quantity of light ; 
but, by doing this, the following evils will arise : — 

I. The aberration occasioned by the spherical 
figure of the lens will be greatly increased, and the 
image will be less defined 

II. The dispersion arising from the unequal re- 
frangibility of the light will produce a strong co- 
loring throughout the image. 

III. The aberration of the oblique pencils will 
cause indistinctness and color around the edges of 
the field of view. 

IV. The image being formed in a caustic curve, 
and not in a plane, it will not be distinct in all its 
parts on a flat screen, with the same adjustment of 
the instrument. 

To correct these defects, it is necessary to have h 
combination of lenses rather than one only ; and 
without entering now into the theory of lenses, it is 
sufficient to state that such a combination of them 
as the following will be that best adapted to correc* 
the three first, and as to the last, that of the image 




being equally clear and well defined only when 
thrown upon a curved surface, it is necessary that 
one if not both of the lenses should be curved like 
the glasses used for a watch, as was explained I'l 
treating of camera obscura in No. 1 , or else what is 
denominated the Codrington lens, which consists of 
a sphere of glass or crystal with the equatorial part- 
ground awav as follows : — 




Thus, as to the magnifying power for a common 
instrument nothing is requisite but a plane convex 
glass, the flat side being turned towards the object. 
For a better apparatus a combination of two such 
glasses is requisite, and for one still better a Cod- 
rington lens— the focus or magnifying power being 
according to the field of view required, distance of 
screen, &c. 

This is supposing that the light passes immediately 
from the burner to the object — but it is evident that 
the further light has to travel, the less intense it 
will shine upon any particular spot ; therefore it 
is advisable to condense the light upon the object, 
either by means of a reflector behind the light, 
or else by a lens in front of it. Each method 
has its advocates. In the Figure on our front 
page we have represented both, and the whole 
section of the optical part of the instrument will 
be as depicted in Fig. 2— -in which it is supposed 
that you look down upon the instrument, getting 
thereby a view of the screws which regulate the 
focus of the condensing lens. A is the reflector $ 
B, the light ; C, the condensing lens ; D, the hole / 
for the object ; E, the eye piece. / 

The next consideration is the light and its ma*v*‘' 
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nagcmeut. The structure of that part of the appa- 
ratus which refers to this is seen in Fig. 1. OX 
and HY represent two receivers for gas ; that for 
hydrogen, HY — being twice the capacity of the 
other, that being the proportion in which the gases 
will be required. To each of these receptacles is a 
tube and stop-cock, to admit the gas into the small 
cylinder above them ; this cylinder is hollow, and 
tilled with line needles driven tightly in, so as to 
make a complete and safe oxy-hydrogen blow-pipe 
—the construction of several kinds of which we 
have long ago described. On the top of the cylinder 
is screwed a cylindrical piece of lime, about 1 inch 
long and ^ an inch in diameter, having a hole bored 
through it, though this is by no means necessary, 
as the lime may be of any shape, and supported in 
any convenient manner. It is usually, however, 
made cylindrical that the distance between the blow- 
pipe jet and the lime may be always equal : and 
this is more especially convenient, because after a 
few minutes burning, a hole will be made in the 
lime, and the light thereby impaired — to prevent 
which, the rod which supports the lime is made to 
turn round by a screw underneath, that a fresh 
surface may always be ready, and with little trouble ; 
so also the part which supports the lime should be 
made to slip backwards and forwards in a slight 
degree. 

Such is the structure of the oxy-hydrogen micro- 
scope; its particular management, as well as a 
remark or two on screens, we are obliged to defer 
till next week. 

PREPARATION OF PIGMENTS. 

{Resumed from page 280, and concluded,) 

BLACK. 

The blacks used in painting are generally made 
from animal or vegetable carbon ; but fossil black 
is occasionally employed. 

Ivorg Black is formed by calcining the parings 
of that substance, left by the workmen’s tools ; it 
is very deep in tone, and transparent. Bone black, 
carefully prepared, differs little from tlie last ; it is 
a little warmer in tone, and may be made quite 
brown, if the carbonizing is stopped ere it is com- 
pleted ; this brown is very transparent, but it must 
be ground in drying oil, or it will not dry. 

Charcoal black has less intensity than ivory or 
bone, and is less transparent ; and the tints it 
produces are rather blueish. It is prepared by 
calcining in a close vessel the shells and husks of 
peaches, apricots, nuts, the cuttings of vines, and 
other young woods ; there is not much difference 
in the tints of these various sorts; that which 
grinds the finest, is to be preferred. In this 
respect, the preference is due to the Liege char- 
coal, which is easily ground ; whilst charcoal from 
peach stones, vines, and most sorts of wood, are 
on account of their elasticity, difficult to reduce to 
the tenuity of the other colors. 

Liege black is prepared by calcining the above in 
a close crucible, and then washing it in boiling 
wtter, to carry off the soluble salts which it contains. 

In a similar way is prepared the coffee black, 
from the husks of coffee ; its properties are similar 
to the last. 

WHITE LEAD. 

The only white now used in oil painting, is a 
combination of protoxide of lead and carbonic 
acid ; it is called in chemistry ** the sub-carbonate 


of lead.'^ From the various modes of preparing 
it, arises a very great diversity ir the qualities ; 
these are known by the naii^s of ceruse, flake 
white, krems white, and silver white. 

The ceruse made in Holland has long had the 
reputation of being the best in that class of whites. 
It is not a very clear white, and is therefore used 
chiefly in house painting, and in priming cloths for 
pictures : it is often mixed with chalk. The Ger- 
man ceruse contains a large proportion of the sul- 
phate of barytes, but the Dutch ceruse of the first 
quality is pure. 

Flake While is brighter than ceruse ; it would 
even equal that of krems, if proper care was em- 
ployed in its fabrication. It has the great advan- 
tage of not being liable to adulteration : it is called 
by the colormen ** common white.” 

These two species of white are prepared by ex- 
posing plates of lead to the action of vinegar steam 
and carbonic acid. For tliis purpose, earthen ves- 
sels, either glazed or hard baked, are employed ; 
slips of w'ood are laid across these, and the lead in 
plates, or spiral forms, is placed upon them, so as 
not to touch the liquid which fills the^ bottoms of 
the vessels. These pots are then ranged in lines, 
close together, upon a bed of stable dung. Other 
lead being placed as tiles upon those pots, some 
planks are laid over them ; on these is })laced 
another layer of dung, and on this another range of 
pots is placed, covered with lead in like manner ; 
and thus it proceeds until the pile is six or eight 
feet high, as the localities may permit. To prevent 
the heat from becoming too powerful, openings are 
, reserved in the layers, at proper distances, through 
the mass. These are usually close, but opened 
occasionally to examine the temperature : when 
that is too high, a current of air is allowed to pass 
through, until the heat is brought down to the 
standard required, which should not exceed 100 
or 112° Fahr., at the most, unless it may be 
towards the close of the operation, when it is only 
required to dry the carbonate which has been 
formed. 

In about six weeks the pots are removed, and 
the laminm which cover them have become hard 
flakes, which, without further preparation, is the 
flake white of commerce. The spirals are unrolled, 
and flakes of a smaller and more brittle nature arc 
drawn from them. These are ground in water, under 
horizontal grinders ; the produce is then waslu d, 
and allowed to settle ; the water is drained off, until 
the deposit has acquired a thick consistency ; it is 
then put into conical pots, and dried for use. 

This is the way in which tlie Hollanders prepare 
their ceruse. Its want of brightness arises from a 
small portion of the metal not being thoroughly 
oxidized, and also from the use of litter which 
throws out vapours, by which the oxide is darkened 
as it is formed. This disadvantage may be obviated 
by using moistened straw, or common tan, for the 
couches : the- flakes will then have a brilliant 
whiteness. 

Krems White . — The addition of a substance to 
furnish carbonic acid is quite requisite in this pre- 
paration ; hut the heat of a stove is substituted for 
that of stable dung. The leaden plates are exposed 
in this process to the united vapours of vinegar and* 
carbonic acid gas in deal boxes, the bottoms of 
which are made secure from leakage by varnish,, or 
some resinous liquid. The leaves of lead are about 
the thickness of the 12th of an inch, are arranged 
in a zig-zag form upon lathr, supported by a strungcr 
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piece of wood placed across the interior of the box. 
The leayes are isolated from each other, and distant 
from the surface of the vinegar about 3 inches. 

To produce the carbonic acid, the urn'on of which 
is requisite in making wliite lead, a certain propor- 
tion of the lees of wine, or tartaric acid, is added to 
the vin^ar. 

The boxes are then closed, and placed upon a 
square tube containing warm air. This is carried 
around the workshop, and brings the temperature 
up to 100" Fahr., but must not go beyond this 
)ioint, otherwise the vinegar would evaporate too 
rapidly, and much of it would be lost. 

In about fifteen days the boxes may be opened, 
and if the process has been well conducted, a quan- 
tity of carbonate should be collected equal to the 
quantity of metal employed. 

But as the white lead oljfained by tlii.s operation 
has not the hardness of that obtained by the Dutch 
method, it need not he ti:n>iind, and is made ex- 
tremely fine by a very .'‘iinj)le apparatus. This is 
composed of a larjre bo\, divided into nine compart- 
ment M V in deptli ; the tlalus are put into 

the 1 /'!i 'fc *1 oM btin^ separated tiorri the metal 
that. 00^ h, «‘n ♦ticked; wat -r is then turned 
onfiv'n *. nlaced above the case, and the 

mass sv. ► ' Allha stick. The water soon 

flows 'ver - 'Ml' into the second division, then 
into ’ • 'i.c'-., c i ^ on to the ninth. 

It 1 ’ Mipposed that the pai titles of white drawn 
off by the water are finer in pioportion to the dis- 
taiice they have been carried ; therefore the deposits 
in the lowest divisions are of the best quality. 
The divisions are then emptied of their contents ’ 
into large vats ; the white subside.^ in a little time, 
and, when drained of its liquid, is jiut into porous 
earthen vases, the square shape of which it retains 
when dry. This drying takes place in the same 
stove where the metal was converted into white lead. 

Krems white is the brightest white that is used 
in oil : it has rather less body than flake white, 
because the particles are much finer: an equal 
weight of krems will cover a much greater space 
than flake white. When newly prepared, it gives 
out a strong smell of vinegar. 

The mode of making the white is quite different 
in this process from what it is in the methods just 
described. The ceruse is prepared very quickly, 
by forming a precipitate, with carbonic gas, in a 
supersaturated solution of protoxide of lead. This 
solution is prepared by agitating, in a cold state, 
litharge and distilled vinegar ; when this mixture is 
sufficiently concentrated, it is passed through a 
current of carbonic acid gas, which unites with the 
greater portion of the dissolved oxide of lead ; the 
precipitate is collected, washed carefully, and then 
dried for use. The liquor floating on the top is 
vinegar, still holding in solution some prot-oxide of 
lead, which, being charged with more litharge, gives 
a similar precipitate, having lost nothing of its 
power. The carbonic acid employed is drawn from 
ignited charcoal, and, ere it is used in the solution, it 
is washed in a large quantity of water, by which 
means it deposits completely a quantity of ashes 
and oily hydrogen gas along with it, which would 
blacken the ceruse. 

White lead is used only in oil painting, and even 
then it becomes blackish ; and would at length 
return to the color of its dull metallic state, if it 
were not preserved by a couch of varnish from the 
action of hydro-sulphureous vapours, which float 
•oustantly, more or less, in the atmosphere. 


White lead should, therefore, never be used in 
distemper painting. Luckily M. Thenard has found 
out a method of restoring them to their original 
whiteness, though darkened by contact with hydro- 
sulphureous vapours. That eminent chemist was 
consulted some years ago upon the means of restor- 
ing to their original whiteness the black spots 
which had formed upon a valuable drawing, by the 
changing of the white lead. He had just terminated 
his experiments upon the oxygenated water, of 
which he was the discoverer. Among the various 
uses of that water, he had ascertained its power of 
instantly converting the sulphuret of lead into sul- 
phate of lead, which is white. He soon applied it 
practically ; and touched upon the black spots of 
the drawing with a pencil dipped in weakly oxyge- 
nated water, and immediately restored it to its pri- 
mitive state, without in the least altering the 
brownish tint of the paper. 

ORGAN STOPS. 

A COMPLETE organ has usually three sets of keys, 
of which the middle one is for the great organ, 
the lowest for the choir organ, and the uppermost 
(which seldom extends lower than F or G below 
middle C) for the swell. 

The principal stops in the great organ are, the 
diapasons : the principal having been originally so 
called, not by organ players, but organ builders, 
who, finding it convenient to make this their stan- 
dard for tuning the stops by, (it being a mean 
between the diapasons and fifteenth sesquialtera, 
3cc. ) might give it that name. The diapasons may 
therefore be considered as the two unisons and 
foundation of the whole mixture, and must always 
be draw n, no other stops being to be used without 
being joined with them, though they may themselves 
be u.sed alone, and each without the concurrence of 
the other. 

The open diapason, so called from the pipes 
being open at the tops, is the loudest of the two, 
but the buss pipes being generally slow in speaking, 
it is usual, as well to assist it in that respect, as to 
strengthen it, to join the stopt diapason with it, the 
pipes of which are generally stopt with wooden 
plugs at the tops, on which account they are softer 
toned, and but h^f the length of those of the open 
diapason. 

The principal is tuned an octave above the diapa- 
sons, and is occasionally joined to them, as well to 
strengthen, as to render them more brilliant. 

The twelfth, so called from being tuned twelve 
notes above the diapasons, (or a fifth to the prin- 
cipal) must never be drawn without the three fore- 
going stops, and also the fifteenth with it, which 
being higher than the twelfth, the effect of the suc- 
cession of fifths, (between the principal and twelfth, 
which would be intolerable without the fifteenth 
above,) is thereby qualified, the octaves being greatly 
predominant, whilst at the same time the twelfth 
enriches the mixture, so that neither of these two 
stops should be drawn without the other. 

The sesquialtera which is a compound stop, con- 
sisting of 3, 4, or 3 pipes, (according to the size 
and scheme of the organ) to each note, tuned in 
Srds, bths, and Sths, so that every note is a common 
chord I to prevent any mischievous effect from 
which this stop must never be used without the five 
preceding stops, or at least the diapasons and prin- 
cipal to qualify it. This mixture is sufficient when- 
ever the full organ is directed to be used, and to 
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accompany the choral parts of services and anthems, 
in cathedrals. Where however the church or con- 
gregation is pretty large, the chorus may be made 
one degree louder by drawing the mixture or 
furniture which also consists of two or more ranks 
of pipes, but shriller than those of the sesquialtera, 
so that it should only be used in addition to that 
stop. The next degree of augmentation is made by 
using the trumpet instead of the furniture. This 
‘.top, when it does not render the organ too power- 
ful for the voices, always improves as well as in- 
creases the chorus, as by being in unison with the 
diapasons, it strengthens the foundation, and thereby 
qualifies the 3rds and 5ths in the sesquialtera, &c. 
by rendering them less predominant. 

So that there may be five different kinds of the 
full organ used, viz., the sesquialtera (with the five 
preceding stops) — 2d, the furniture added to the 
sesquialtera. — 3rd, the trumpet added instead of the 
furniture. — 4th, the trumpet and furniture both 
added. — And 5th, the clarion added to the whole. 

The cornet is also a compound stop, having 
five pipes to a note, tuned something like the 
sesquialtera; but as it is only a half, or treble 
stop, it ought never to be used in the full organ, 
but only with the diapasons. It may be proper to 
mention, that when the trumpet is used as imitative 
of the real trumpet, it is then only joined with the 
iliapasons. 

The choir organ, (vulgarly called the chair organ) 
usually consists of the following stops, viz. 

The stopt diapasons, which for want of an open 
diapason to draw with it (the bass pipes of which are 
too large and powerful for a choir organ), may be 
joined with the dulciana, which, though the pipes 
are also open, and in unison with it, is yet much 
smaller and softer than the open diapason ; it is 
however seldom carried down lower thau the gamut. 
'J'his stop (as its name inqilies) has a pecuUar 
sweetness of tone, and may be used quite alone. 

The dute of which the pipes are stopt, and in 
unison with the principal, but softer. This is also 
frequently used alone, (as an imitation of the com- 
fjion flute or flageolet) but is more properly joined 
with the diapason, which two stops (with the dul- 
ciana at pleasure) are the proper accompaniment 
in solo or verse parts of anthems, the principal 
being too loud for that purpose, except when the 
voices are unsteady, and require to be led. 

The bassoon, which is in unison with the diapa- 
son, and dulciana, with which only it must be 
joined, when used as a fancy stop in voluntaries. 

Some organs have a vox humane, or cremona, or 
eromhorn, as it is sometimes called, instead of a 
bassoon, which stops should only be used with the 
diapason, (with which they are also in unison) and 
not in the full choir organ, as the bassoon may ; the 
bass of the other two being very rough and disagreeable. 

The only stops of the organ remaining to be 
described, is the swell, the usual stops in which are 
the two diapasons, which when used alone produce 
much the same effect as the dulciana in the choir 
organ ; they are therefore generally joined at least 
with the principal. The most beautiful stops how- 
ever in the swell are the hautboy and trumpet, 
which being in unison together, may be used 
either singly or both together, but always with the 
diapasons. To the whole of which may be added 
the cornet, which altogether makes what is called 
the full swell. 

Having now described the several stops of the or- 
gan, it may not be amiss to observe, that the trum- 


pet, clarion, bassoon, hautboy, vox humane, and 
cremona, are called reed stops, on i ocount of the 
wind passing into them through ^ small brass tube, 
(called the reed,) to which is fixed a thin piece of 
brass, called the tongue, by the vibration of which 
their peculiarity of tone is occasioned. 


I INFINITE DIVISIBILITY OP MATTER. 

Observation and experience prove that all bodies 
of sensible magnitude, even the most solid, consist of 
parts which are separable. To the practical subdi- 
division of matter there seems to be no assignable 
limit. Numerous examples of the division of matter 
to a degree almost exceeding belief may be found 
in experimental inquiries instituted in physical 
science ; the useful arts furnish many instances not 
less striking ; but, perhaps, the most conspicuous 
proofs which can be produced, of the extreme 
minuteness of which the parts of matter are suscep- 
tible, arise from the consideration of certain parts 
of the organised world. 

The relative places of stars in the heavens, as 
seen in the field of view of a telescope, ^re marked 
by fine lines of wire placed before the eye-glass, 
and which cross each other at right angles. The 
stars appearing in the telescope as mere lucid points 
without sensible magnitude, it is necessary that the 
wires which mark their places sbouht have a 
[ corresponding tenuity. But these wires being 
I magnified by the eye-glass would have rendered them 
I inapplicable to this purpose, unless their real dimen 
Sions were of a most uncommon degree of minuteness. 
• Newton succeeded in determining the thickness 
of very thin laminae of transparent substances by 
observing the colors which they reflect. A soap 
bubble is a thin shell of water, and is observed to 
reflect different colors from different parts of its 
, surface. Immediately before the bubble bursts, a 
black spot may be observed near the toi». At this pai t 
the thickness has been proved not to exceed the 
2,500,000th of an inch. 

The transparent wings of certain insects are so 
attenuated in their structure that 50,000 of them 
placed over each other would not form a pile a 
quarter of an inch in height. 

In the manufacture of embroidery it is necessary 
to obtain very fine gilt silver threads. To accomplish 
this, a cylindrical bar of silver, weighing 3G0 
ounces, is covered with about 2 ounces of gold. 
This gilt bar is then wire-drawn, until it is 
reduced to a thread so fine that 3100 feet 
of it weigh less than an ounce. The wire 
is then flattened by passing it between rollers under 
a severe pressure, a process which increases 
its length, so that about 4000 feet shall weigh 1 
ounce. Hence, one foot will weigh the 4000th 
part of an ounce. The proportion of the gold to 
the silver in the original bar was that of 2 to 360, 
or 1 to 180. Since the same proportion is preserved 
after the bar has been wire-drawn, it follows that 
the quantity of gold which covers one foot of the 
fine wire is the 180th part of the 4000th of an ounce ; 
that is, the 720,000th part of an ounce. 

The quantity of gold which covers one inch of 
this wire will be twelve times less than that which 
covers one foot. Hence, this quantity will be the 
8,640,000th part of an ounce. If this inch be 
again divided into 100 equal parts, every part will 
be distinctly visible without the aid of microscopes. 
The gold which covers this small but visible portion 
is the 864,000,000th part of aa ounce. But we 
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may proom even further ; this portion of the wire 
may be viewed by a microscope which magnifies 
500 times, so that the 500th part of it will become 
visible. In this manner, therefore, an ounce of gold 
may be divided into 432,000,000,000 parts. Each 
of these parts will possess all the characters and 
qualities which are found in the largest masses of 
the metdl, It retains its solidity, the texture, and 
color, it resists the same agents, and enters into 
combination with the same substances. If the gilt 
wire be dipped in nitric acid, the silver within the 
coating will be dissolved, but the hollow tube of 
gold which surrounded it will still cohere and 
remain suspended. 

The organised world offers still more remarkable 
examples of the inconceivable subtilty of matter. 

The blood which flows in the veins of animals is 
not, as it seems, an uniformly red liquid. It con- 
sists of small red globules, floating in a transparent 
fluid called senim. In different species globules 
differ both in figure and in magnitude. In man 
and all animals which suckle their young they are 
perfectly round or spherical. In birds and lislu s 
they are of an oblong spheroidal form. In the 
Imman species, the diameter of the globules is about 
the 4000th of an inch. Hence it follows, that in a 
drop of blood which would remain suspended from 
the point of a fine needle, there must be about a 
million of globules. 

Small as these globules are, the animal kingdom 
present beings whose whole bodies are still more 
minute. Animalcules have been discovered, whose 
magnitude is such, that a million of them docs not 
exceed the bulk of a grain of sand ; and yet each of . 
these creatures is composed of members as curiously 
organised as those of the largest species ; they have 
life and spontaneous motion, and are endued with 
sense and instinct. In the liquids in which they 
live, they are observed to move with astonishing 
speed and activity ; nor are their motions blind 
and fortuitous, but evidently governed by choice, 
and directed to an end. They use food and drink, 
from which they derive nutrition, and are therefore 
famished with a digestive apparatus. They have 
great muscular power, and are furnished with limbs 
and muscles of strength and flexibility. They are 
susceptible of the same appetites, and obnoxious to 
the same passions, the gratification of which is 
attended with the same results as in our own 
species. Spallanzani observes, that certain animal- 
cules devour others so voraciously, that they fatten 
and become indolent and sluggish by over-feeding. 
After a meal of this kind, if they be confined in 
distilled water, so as to be deprived of all food, their 
condition becomes reduced ; they regain their spirit 
and activity, and amuse themselves in the pursuit 
of the more minute animals, which are supplied to 
them ; they swallow these without depriving them 
of life, for, by the aid of the microscope, the one has 
been observed moving within the body of the other. 
These singular appearances are not matters of idle 
and curious observation. They lead us to inquire 
what parts are necessary to produce such results. 
Must we not conclude that these creatures have 
hearty arteries, veins, muscles, sinews, tendons, 
nerves, circulating fluids, and all the concomitant 
apparatus of a living organised body ? And if so, 
how inconceivably minute must those parts be ? If 
a globule of their blood bears the same proportion 
to their whole bulk as a globule of our blood bears 
to our magnitude, what powers of calculation can 
give an adequate notion of its minuteness ? 


MIGRATORY FISH. 

Of all migrating animals, particular kinds of fishes 
make the longest journies, and in the greatest num- 
bers. The multiplication of the species, and the 
procuring of food, are the principal motives of the 
migration of fishes. The salmon, a fish which 
makes regular migrations, frequents the northern 
regions alone. It is unknown in the Mediterranean 
sea, and in the rivers which fall into it both from 
Europe and Africa. It is found in some of the 
rivers of France that empty themselves into the 
ocean. Salmon are taken in the rivers of Kamts- 
chatka, and appear as far north as Greenland. Sal- 
mon live both in the ocean and in fresh waters. 
For the purpose of depositing their spawn, they 
quit tlie sea in the month of September, and ascend 
the rivers. So strong is the instinct of migrating, 
that they press up the rivers with amazing keenness, 
and scarcely any obstacle is sufficient to interrupt 
their progress. They spring, with great agility, 
over cataracts of several feet in height. In their 
leaps, they spring straight up with a strong tremu- 
lous motion, and do nut, as has been vulgarly sup- 
posed, put their tails in their mouths. When they 
find a place which they think proper for depositing 
their eggs, the male and female unite their labours 
in forming a convenient receptacle for the spawn in 
the sand, which is generally about eighteen inches 
deep. In this hole the female deposits her eggs, 
and the male his milt, which they are said to cover 
carefully with their tails ; for, after spawning, their 
tails are deprived of skin. The eggs, when not dis- 
turbed by violent floods, lie buried in the sand till 
the spring, and they are hatched about the end of 
March. The parents, however, after this important 
office has been performed, hasten back to the sea, 
in order to cleanse themselves, and to recover their 
strength. Toward the end of March, the young fry 
begin to appear, and they gradually increase in size 
till they acquire the length of four or five inches, 
and are then called smelts, or smoults. About the 
beginning of May, all the considerable rivers of 
Scotland are full of salmon-fry. After this period, 
they migrate to the sea. About the middle of June, 
the earliest of the fry begin to appear again in the 
rivers. At that time they are from twelve to six- 
teen inches long, and gradually augment, both in 
number and size, till about the end of July or the 
beginning of August, when they weigh from six to 
nine pounds. This is a very rapid giowth. liut a 
gentleman of credit at Warrington informed Mr. 
Pennant of a growth still more rapid. A salmon, 
weighing seven pounds and three-quarters, waa 
taken on the 7th day of February. It was marked 
on the back, fin, and tail, with scissars, and theu 
turned into the river. It was retaken on the 1 7th day 
of the following month of March, and then it 
weighed seventeen pounds and a half. The season 
for fishing salmon in the Tweed begins on the 30th 
of November, and ends on Old Michaelmas-day. 
In that single river, it is computed that no less than 
208,000, at a medium, are annually caught, which, 
together with the products of many other rivers on 
both sides of Scotland, not only afford a wholesome 
and palatable food to the inhabitants, but form no 
inconsiderable article of commerce. 

Herrings are likewise actuated by the migrating 
principle. These fishes arc chiefly confined to the 
northern and temperate regions of the globe. They 
frequent the highest latitudes, and are sometimes 
found on the northern coasts of France* They ap- 
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in TASt sboals on the coast of America, as far 
south d’ C Hfolina. In Chesapeak Bay there is an 
annual inundation of herrings ; and Mr. Catesby 
informs us, that they cover the shores in such 
amazing numbers as to become offensive to the in* 
habitants. The great winter rendezvous of the her- 
rings is within, or near, the Arctic Circle, where 
they remain several months, and acquire strength 
after being weakened by the fatigues of spawning, 
and of a long migration. In these seas, insect food is 
much more abundant than in warmer latitudes. They 
begin their migration southward in the spring, and 
appear off the Shetland islands in the months of 
April and May. These, however, are only the 
forerunners of the immense shoal which arrives in 
June. Their approach is recognised by parti- 
cular signs, such as the appearance of certain fishes, 
the vast number of birds, as gannets or solan geese, 
which follow the shoal to prey upon the herrings. 
But, when the main body arrives, its breadth and 
depth are so great as to change the ap])earance of 
the ocean itself. The shoal is generally divided 
into columns of five or six miles in length, and 
three or four in breadth. Their progressive motion 
creates a kind of rippling or small undulations in 
the water. They sometimes sink and disappear for 
ten or fifteen minutes, and then rise again toward 
the surface. When the sun shines, a variety of 
splendid and beautiful colors are reflected from 
their bodies. In their progress southward, the first 
interruption they meet with is from the Shetland 
islands. Here the shoal divides into two branches. 
One branch skirts the eastern, and the other the 
western shores, and fill every bay and creek with 
their numbers. Those which proceed to the west 
from Shetland, after visiting the Hebrides, where 
the great fishery is carried on, move on till they are 
again interrupted by the north of Ireland, which 
obliges them to divide a second time. One division 
takes to the west, where they are scarcely perceived, 
being soon lost in the immensity of the Atlantic 
Ocean. The other division goes into the Irish Sea, 
and affords nourishment to many thousands of the 
human race. The chief object of herrings migrating 
southward is to deposit their sjiaAvn in warmer and 
more shallow seas than those of the frigid zone. 
This instinct seems not to be prompted by a 
scarcity of food ; for, when they arrive upon our 
coasts, they are fat and in fine condition; but, 
when returning to the ocean, they are weak and 
emaciated. They continue in perfection from the 
end of June to the beginning of winter, when they 
begin to deposit their spawn. The great stations 
of the herring fisheries are off the Shetland and the 
western islands, and along the coast of Norfolk. 

Beside salmons and herrings, there are many 
fishes which observe a regular migration, as mack- 
erels, lampreys, pilchards, &c. About tiie middle 
of July, the pilchards, which are a species of her- 
rings, though smaller, appear in vast shoals off the 
coasts of Cornwall. When winter approaches, like 
the herrings, they retire to the Arctic seas. Though 
so nearly allied to the herring, it is not incurious to 
remark, that the pilchards, in their migration for 
the purpose of spawning, choose a warmer latitude ; 
for, off the coasts of Britain, the great shoals never 
appear farther north than the county of Cornwall 
and the Sdlly islands. 

(To be continued.) 


REMARKS ON COMETS. 

I. Whether do comets shine wii^ their own native 
light, or derive their light from the sun ? — ^This is a 
question about which there have been different 
opinions, and at the present moment it may be con- 
sidered as still undetermined, though the probability 
is, that in general, they derive their light ^rom the 
same source as the planets. It appears to have been 
the opinion of both Schroeter and Herschel, that 
the comet of 1811 shone by inherent light ; and the 
rapid variations which have been observed in the 
brightness of the nucleus, and the coruscations of 
the tail, are considered by some as inexplicable on 
any other hypothesis. It is likewise supposed that 
certain phenomena which have been observed in the 
the case of faint and rarefied comets tend to corro- 
borate the same position. For example. Sir J. 
Herschel, on September 23rd, 1832, saw a small 
group of stars of the 16th and 17th magnitude 
through the comet of Biela. Though this group 
could have been effaced by the most trifling fog, 
yet they were visible through a thickness of more 
than 50,000 miles of cometary matter ; and there- 
fore it is supposed scarcely credible thi^t so trans- 
parent a material, affording a free passage to the 
light of such minute stars, could be capable of ar- 
resting and reflecting to us the solar rays. On the 
other hand, it has been objected to this opinion, 
that comets have appeared as dark spots on the disk 
of the sun : that their light exhibits traces of po/a- 
rization: and that they have been occasionally ob- 
served to exhibit phases. M. Arago remai'ks, that 
** on the very day that any comet shall appear with 
a distinct phase, all doubts on this subject will have 
ceased.^' But it is considered doubtful whether 
any decided phas.. has yet been perceived, although 
some observers were led, from certain phenomena, 
to infer that something like a phase was presented 
to their view. It is found that all direct light con- 
stantly divides itself into two points of the same 
intensity when it traverses a crystal possessing the 
power of double refraction ; reflected light gives, 
on the contrary, in certain portions '^f the crystal 
through which it is made to pass, two images of 
unequal intensity, provided the angle of refleotion 
is not 90° ; in other words, it is polarized in the 
act of reflection. On this principle, M. Arago 
pointed out a photometrical method of deterinining 
whether comets borrow their light from the sun, or 
are luminous in themselve.s. On the 23rd of Octo- 
ber, 18.35, having applied his new apparatus to the 
observation of Halley's comet, he immediately saw 
two images presenting the complementary colors, 
one of them red, the other green. By turning the 
instrument half round, the redimage became green, 
and vice versa. He concluded, therefore, that the 
light of the comet, at least the whole of it, is not 
composed of rays possessing the property of direct 
light, but consists of that which is polarized or 
reflected specularly ; that is, of light derived from 
the sun. These experiments were repeated with 
the same result by three other observers in the Ob- 
servatory of Paris. 

2. It appears to be a remarkable fact in respect 
to comets, that the real diameter of the nebulosity 
Increases porportionably as the comet becomes die., 
tant from the sun. Helvelius appears to have been 
the first who made this observation ; but it seems 
to have been overlooked, and even an opposite 
position maintained. As the tails of comets increase 
in length as they approach their perihelia, so it was 
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generally considered that the nebulosities followed 
the same law ; but the observations which have 
lately 'uade on Biela’s comet have confirmed 

the obi'eri, of Helvelius. On the 28th of Oc- 
tobe I . } tliifi comet was found to be nearly three 
times furii'tr from the sun than on the 24th of De- 
cember, or in the pi )portion of 1*4617 to 0*5419, 
yet -a Oftitober its < iameter was about twenty-six 
timt s grt '^kter than i December or in the proportion 
uf "'9 1 to 5-1; tu b is, its solid contents on the 
28th of Orfobtr wt re 15,800 times greater than on 
the 24th of Decei<^ >er, and the smallest size of the 
comet correspondea to its least distance from the 
sun. M. Valz, of Nimes, and Sir John Ilerschel 
have attempted to account for this circumstance on 
very different principles, but neither hypothesis 
appears to be satisfactory. 

3. Whether a comet may ever come in contact 
with the earth, and produce a concussion ? — As 
comets move in orbits which form extremely elon- 
gated ellips. ^ ; as they move in all imaginable di- 
rection ' • as tin y traverse almost every part of the 
so^*' i in icturning from the furthest verge of 

' lev ^ they penetrate within the in- 

fv vtoi 1 1 IS lanotary orbits — even within the 
oriiU ol V ^rd cross the orbits of the earth 

and the uine; n .Js, ?7 is not impossidle that a 
cortet raa; roi. e oMiract with our globe. An 
apprehension of * ' an event produced a con- 
siderable degi>*t ol aU'inoi the Continent at dif- 
ferent periods, ) .rlwula / in 1773 and 1832. 
But when we co ' be immense cubical space 
occupied by the > ^lary system in which the 
comets move, tT-u compare it with the small 
capacities of ttiese bodies ; and when we take 
into view certain mathematical calculations in 
reference to the subject, the probability of a shock 
from a comet is extremely small. ** Let us sup- 
pose,” says Arago, ” a comet of which we only 
know that at its perihelion it is nearer the sun 
than we are, and that its diameter is one-fourth of 
that of the earth, the calculation of probabilities 
shows that of 281,000,000 of chances there is only 
one unfavorable, there exists but one which can 
produce a collision between the two bodies. As for 
the nebulosity, in its most general dimensions, the 
unfavorable chances will be from ten to twenty in 
the same number of 281,000,000. Admitting then, 
for a moment, that the comets which may strike 
the earth with their nuclei would annihilate the 
whole human race, then the danger of death to 
each individual, resulting from the appearance of 
an unknown comet, would be exactly equal to the 
risk he would run if in an urn there was only one 
single white ball of a total number of 281,000,000 
balls, and that his condemnation to death would be 
the inevitable consequence of the white ball being 
produced at the first drawing.” 

4. Another question occurs on this 8ubject~> 
namely, whether any comets have ever fallen into 
the sun ? It was the opinion of Sir Isaac Newton 
that one purpose for which comets are destined is, 
to recruit the sun with fresh fuel, and repair the 
great consumption of his light by the streams 
continually emitted every way from that luminary ; 
and that such comets as come very near the sun in 
their perihelions meet every time with so much 
resistance from his atmosphere as to abate their 
projectile force; by the constant diminution of 
which, the centripetal power, or gravitation towards 


the sun, would be so increased as #o make ♦Vem ik'K 
into his body. On a similar principh', Ango ho*** 
poses that the comet of 1680, which approa<‘iM*d so 
near the body of the sun, must have passed jju arer 
to his surface at that time tha\ jt Its preceding 
apparitions ; that the decrease in the dimensions of 
the orbit will continue on each succeeding return 
to its point of perihelion ; and that “ it will termi- 
nate its career by falling upon the sun.” But he 
acknowledges, that “ from our ignorance of the 
densities of the various strata of the sun^s atmo- 
sphere, of that of the comet of 1680, and of the 
time of its revolution, it will be impossible to 
calculate after how many ages this extraordinary 
event is to happen;” and he likewise admits that 
” the annals of astronomy do not alford any reason 
to suppose the previous occurrence of such an 
event since the origin of historical record so that 
we have no direct evidence that such an event has 
ever taken plac^, or that it ever will. We know 
too little of the> physical constitution of the sun, 
and of the nature of comets, to be able to assert 
that the falling of a comet into the sun would 
actually recruit the luminous matter of which his 
outer surface is composed ; for we have reason to 
believe that there is little or no analogy between 
the mode in which we supply our fires by means of 
fagots, and that by which the solar light is recruited 
and preserved in its pristine vigour ; and besides, 
it is found that bodies, particularly in certain 
electric states, may be rendered luminous without the 
addition of any extraneous body to their substances. 

MISCELLANIES. 

Use of Chloride of Lime in Removing the Smell 
of Fresh Paint , — In the room which is to be sub- 
mitted to the action of tl\e chloride, there arc placed 
planks three feet in length by two in breadth. On 
these planks *« spread some hay slightly moistened. 
The hay is sprinkled with chloride, and left for some 
days, taking care to keep the room closed. The 
decomposing action of the carbonic acid in the air, 
causes the clilorine to exude from the chloride of 
lime, which, being diffused in the room destroys 
the smell of paint. If the damp is required to be 
absorbed at the same time, pounded muriate of lime 
is placed on plates or in earthen vessels, pieces of 
chloride of lime or of muriate of lime pounded, 
which, having an affinity to moisture, attract thg 
water from the atmosphere and becomes liqui4» 
The same result may be attained by the use of 
chlorine. The operation is effected in the following 
manner : — A small earthen vessel is placed in the 
middle of the apartment ; it is placed on a heated 
brick or on a small furnace, containing very little- 
fire ; in this vessel is afterwards put an ounce of 
oxide of manganese and three ounces of hydrochloric 
acid. The mixture must be stirred with a glass 
tube, and the windows and doors kept shut for 
twenty-four hours. — Inventors' Advocate, 

Hew Railway have seen a model of a rail- 
way on an entirely new construction, which does 
not require the use of locomotive engines. As the 
foreign patent is unsecured, we are not at liberty to 
explain the bearings and action, but we believe it 
will be found to be more simple and less expensive 
than the atmospheric railway, with all its advantages, 
and preferable to the rope used on the Blackwall 
Railway. — Courier, 
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ELECTRICITY. 

(Resumed from page 275.) 

It is said by those who deny the materiality of the 
electric fluid, that it is only the ai^itation of the 
air which produces the effect, and that the com- 
pressid^i of the air causes those igniting effects of 
the fluid, which w'e shall presently allude to. To 
confute this opinion by positive experiment may be 
difficult, yet an ap])eal to the reason will soon show 
the incorrectness of the opinion ; look at the 
lightning and then say, can those mighty effects be 
occasioned by any compression of the air, which 
the mind can conceive, and even supposing that the 
air would be thus compressed, how immense must 
be the power which eould thus compress it, and 
what is this power but the electric fluid ; besides 
this, electrical appearances can be produced in a 
vacuum, the motion of the fluid, also, is incon- 
ceivably more rapid than the quickest motion of the 
air that we are acquainted with. We appear then 
warranted in assuming that the electric fluid is not 
uir. Is^H fire? Let us compare them. 1. Fire 
will inflame combustible substances, so will elec- 
tricity. 

Kjc. 59. — Canton's Phosphorus Illumin/ited . — 
Take some of the powder of Canton’s phosphorus, 
and by means of a little spirits of wine, stick it all 
over the inside of a clean glass jihial, then stop the 
phial, and keep it from the light. To illuminate 
this phosphorus, draw several strong sparks from 
the conductor, keeping the phial about two or three 
inches from the sparks, so that it may be exposed 
to their light; the phial will afterwards appear 
luminous, and remain so for a considerable time. 

Ex. 60. — Cut out in pastel xjard, or soft wood, 
the figure of a crescent or any of the jdanets ; 
•rover this equally with the white of an egg, heat up 
till it is quite smooth, o\cr which sitt the phosjihorus 
through a fine lawn sicNc, tlieii let it dry, and blow 
off all that is not fixed by the egg. 'J'o make the 
experiment, place the object in the cominunication 
between two directors, and discliarge the jar, when 
the whole will become lieautifully luminous ; care 
must, however, be taken to hold the directors at a 
little distance above the pliospiiorus, for if it passes 
through it, the whole of the powder in the track of 
the fluid will be tom off. 

Ex. 61. — Flare a small key on the jihosphorus, 
and discharge a Leyden jihial over the phosphorus, 
and then throw the key off from it, and when it is 
exhibited in the dark, the form of the key and all 
its wards will be jierfectly seen. 

Ex. 62. — Phospho'nis Inflamed. — Hold ujion the 
point of a wire a small particle of phos))horus, and 
take a strong and sudden spark with it, tlie phos- 
pboms will be inflamed ; or stick a piece of phos- 
phorus on a piece of scaling wax, and pass a shock 
from a Leyden jar through it, the phosphorus will 
burst into a flame. 

Ex. 63. — Instead of the phosjihorus in the last 
experiment, substitute a candle, the wick of which 
has just been blown out, and which has a long 
finuff; upon passing the shock, the candlc^ill be 
relighted. 

Ex. 64. — ffb Fire Ether, or Spirifs of Wine . — 
Heat the cup, Fig. 1, then pour a small quantity 
of spirits of wine into it, and fix it by its handle to 
the end of the prime conductor ; or lire the spirits, 
and blow them out a few minutes before the experi- 
ment is made ; take a spark through the middle of 


the ladle with a brass ball, and the spirits will be 
fired by it. 

Ex. 65. — Or, let a person standing on an 
insulated stool, and connected with the prime con- 
ductor, hold the cup with spirits in his hand, and 
let a person on the floor take a spark through them, 
and they will be fired. The experiment answers 
equally well, if the person gn the floor holds the 
cup, and tlie insulated person takes the spark. 

Ex. 66. — The foregoing experiment may be 
agreeably diversified in the following manner. Let 
one electrified person, standing on an insulated 
stool, hold the spirits ; let another person, standing 
also on an insulated stool, hold in his hand an iron 
poker, one end of which is made red hot ; he may then 
apjily the hot end to the spirits, and even iramerge 
it in them, without firing them ; but, if he put one 
foot on the floor, he may set the spirits on fire with 
either end. 

Ex. 67. — The spirits cannot be kindled by an 
in.sulated person ; because, as the ehictric fluid 
cannot escape through him to the earth, he is 
incapable of drawing a spark sufficiently strong to 
inflame them. 

E.i. 68. — Wrap round one of the balls of a 
discharging rod some tow, let it lie loosely, and 
when tied on dip and roll it in powdered rosin, 
discharge a Leyden jar with this discharger quickly, 
wdien the rosin will be inflamed. 

It has been said that these, as well as some other 
experiments of a similar nature, may be explained, 
by sujiposing that the electric fluid, in its passage 
through the air, condenses it so much, as to occasion 
heat enough to inflame these combustibles ; we shall 
endeaxour to show that the air is scarcely condensed 
at all, and would not produce the effect if it were. 
If the air were condensed as the fluid passes from 
the positive to the negative side of the apparatus, 
it would be condensed at that point only, or if we 
.suppose two eleilric fluids, rushing towards and 
inteting each other, the concussion, and conse- 
quently the condensation, could only take place at 
some point between tlie extreme end, neither of 
which appear to be the case ; as, however, the 
experiments may be varied, there does not appear 
to be any reason to think that the inflammation 
takes placi' at any one point of the interrupted 
circuit rather than at any other point, besides which, 
when the inflammation of air and hydrogen gas 
lakes place, the interruption o<^ the circuit is 
extremely minute, and the air in a much less 
quantity, so as to diminish very much the proba- 
bility of this assumption. 

Ex. 69, — Make some hydrogen gas, by putting 
some nails, sulphuric acid and water, in a wine 
bottle, and catch the gas which rises in a bladder, 
furnish this with a pipe, a common pipe inserted in 
a cork will do, and after having procured some 
strong soap suds, blow some bladders. As these 
ascend, bring near to them a charged rod or 
conductor, when the bladders will be inflamed, 
jiroducing a flash of light ; as these bladders are 
very rapid in their ascent, so as often to baffle the 
operator, they may be inflamed before they are 
detached from the pipe by holding them near a 
charged conductor, being, of course, careful to 
cut off communication with the bladder, by turning 
the stop-cock between them. 

FJx. 70 . — Hydrogen Pistol and Cannon^ repre- 
sented in Figs. 2 and 3. These instruments are 
tubes of brass, having at one part of them in place 
of a touch-hole, a plug of glasfl or ivory, in the 



MAGAZINE OF SCIENCE, 


323 


middle of which runs a wire, with a ball on the 
outer party and a point on the inner side, at a very 
sliort distance from the outer case, so that when a 
spark is given to the ball, it will pass down the 
wire, and from the end of it through the gas, to 
the tube without, in its passage through the small 
interruption inflaming the gas. The internal 
structure is seen in the dotted lines of the centre 
of Fig. 6 ; the lines withinside of the vases in Fig. 
4 ; the dotted line of the cannon. Fig. 2 ; and still 
more explicitly in the pistol. Fig. 3, A represents 
this instrument and shows it in its complete 
state ; B in its details, the brass tube being 
removed from one end, and the cap, or thimble, 
which defends the glass tube and ball from the 
other. In this figure, F is the ball which takes 
the spark ; E E, the glass tube containing the 
wire G ; DC, two screws by which the various 
parts of the instrument are fitted together. 

Ex, 71. — To Fill the Pistol. — Aj)ply the mouth 
of the pistol to the opening of the bottle, and the 
common and inflammable air will mix together, 
because the former being heavier than the latter will 
naturjilly descend ; keep the pistol in this situation 
about fifteen seconds, then remove it, and cork the 
pistol. If the pistol is held too long over the 
bottle, and is entirely filled with inflammable air, 
it will not explode, to remedy this, blow strongly 
into the muzzle of the pistol ; this will force out a 
quantity of the inflammable air, and occasion a 
quantity of common air to enter the pistol, which 
will then readily explode. 

Ex, 12. —To Fire luflamwahle Air. — Bring the 
ball of the pistol which is charged with inflammable 
air near the prime conductor, or the knob of a 
charged jar; the spark which passes between the 
end of the wire G, and the piece D, Fig C, will fire 
the inflammable air, and drive the cork to a con- 
siderable distance. Tliis air, like all others, requires 
the presence either of common air, or else of vital 
air, to enable it to burn ; but, if it is mixed with 
a certain quantity of common air, an explosion will 
take filace in passing the electric spark through it. 

Mr. Cavallo recommends a pistol made in the 
following manner, to those who wish to make 
experiments on the explosion of hydrogen and 
oxygen, or with known quantities of common 
air and hydrogen. It consists of a brass tube, 
about one inch in diameter and six inches long, 
to one extremity of which a perforated piece 
of wood is securely fitted ; a brass wire, about 
four inches long, is covered, except its ends, first 
with scaling w.ax, then with silk, and afterwards 
with sealing wax again. This wire is to be cemented 
in the perforation of the wooden piece, so as to 
project about two inches within the tube, the rest is 
on the outside ; that part of the wire wliich is 
within is bent, so as to be only about the tenth of 
an inch from the inside of the brass tube. 

An instrument such as this forms part of the 
apparatus. Fig. 6. 

Ex. 73. — The Magic V'ases. — Tliis amusing piece 
of apparatus is seen in No. 4. The structure is 
evidently upon the principle of the electrical pistol. 
The two vases have each a hollow brass chamber at 
top, part of the side of which is cut away in the 
figures to show the wire withinside. The wire is 
continued downwards through the entire stem, and 
connected with the chain at the bottom. To use 
the vases, load them in the same way as the pistol 
was loaded, with hydrogen gas, and cork them up ; 
after which, connect the tops together by a chain. 


as represented ; also let the chain P be attached to 
the discharging rod, and the chain N to the outside 
of a charged jar, upon making the disch. rge. The 
fluid will pass up the stem of the vase connected 
with P, pass out at the end of the wire, across to 
the side of the chamber, setting fire to the gas 
within and throwing out the cork. It thence 
proceeds by the chain to the outer case of thef tother 
chamber to the point of its wire, inflaming the gas 
in the other vase, and downwards out at the foot 
along the chain N. 

If the chain at top be changed to a wire a mile in 
length, so that the fluid may pass the whole of that 
distance, yet the rapidity of its motion is such, that 
the two chambers of gas will explode so simul- 
tameously, as to be heard but as one report. A 
variety of this experiment, and which occasions 
considerable amusement, is made by asking a person 
to hold the vases one in each hand ; when the shock 
is passed he will of course feel it, as it will pass 
through his arms, and being accompanied with a 
loud report, it will, though trifling in itself, mostly 
occasion considerable alarm to the person receiving 
the shock, and equal amusement to the bye-jitanders 
who know that Ins alarm is groundless. 

Ex. 74. — Finug Gunpowder and Powder House. 
—The firing of gunpowder by electricity has been 
already fully explained in No. XIX. Vol. 1. The 
subject is here alluded to to show the clgse a*halogy 
between electricity and heat, and to point out the 
apparatus called a powder house, and which is 
represented in Fig. 5. The house itself is supposed 
to have one tide removed to show its internal 
structure. It it> made of seven pieces of wood, so 
united together by hinges, that w'hcn the powder 
withinside is influnied, the whole of the sides will 
fall down flat with the table. A represents an ivory 
cup filled with very dry gun])owder, having a wire 
through each side, and nearly meeting in the middle, 
a shock is passed from P through a piece of wetted 
thread B (this is absolutely necessary) then through 
the powder, and out again to the chain N. 

Ex, 75. — The Chain Illuminated. — Form an iron 
chain by cutting wire into lengths about two inches 
each, and turning up the ends, link one piece to 
another ; hang this around a room by silk strings, 
and pass a shock along it, when it will appear 
beautifully luminous at every link of the chain, 
appearing like a continued line of the most brilliant 
star-like sparks. 

Ex. 76. — Fring a Bladder of Gas. — Fig. 7 
shows an arrangement for this purpose, together 
with some other experiments we have above alluded 
to, P is where the fluid enters ; it passes to A as 
this is hung upon silk, or supported by a glass rod, 
the fluid cannot pass round the elbow at the top to 
B, but will strike through the candle ; if the wick 
of the caudle has been previously soaked in ether, 
it will be lighted. The fluid then passes along to 
D, down the wire, in the glass tube, into the 
bladder, across the points of the wires withinside 
(inflaming the gas), and up the other tube to D, 
along the second wire to E, down the pistol, which 
is made precisely like one of the magic vases to the 
outer tube F, and thence to the outside of the 
bottle. A pint bottle charged is quite enough for 
any of the above exjieriments, and the gas may be 
inflamed by the smallest possible spark. Space 
will not allow other illustrations in the present 
paper, but the subject would be very incomplete 
did we not briefly allude to some other analogies 
between electricity and heat ; it will be remarked then, 
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2. Heat is produced by friction, so is electricity. 

3. The best conductors of heat are also mostly 
the best conductors of electricity. 

4. Metals are melted by heat, and also by 
electricity. 

Notwithstanding this strong analogy between 
heat of fire and the electric fluid ; yet there are 
som^ circumstances adducible, which appear to 
contradict our position, and as all who are desirous 
of knowledge, ought to consider both sides of the 
question, it becomes us not to neglect them ; there- 
fore it must be observed — 

1st. I'he electric fluid has a strong scent which 
simple heat has not. 

2nd. An increase of heat produces an increase 
of fluidity ; bodies charged positively are not thereby 
rendered fluid; so 3rd, a deprivation of the electric 
matter which a substance may contain, does not 
cause the same congelation as that occasioned by 
abstracting caloric from it. 

4th. Caloric not only lieats, but expands bodies ; 
the electric fluid does not produce these effects. 
However long a substance may be electrified it 
neither, becomes hotter to the touch, nor more 
extended in dimensions. 

5th. Nothing at all analogous to the nature of 
electrical attraction and repulsion can be discovered 
in heat. 


PHOTOGENIC DYEING. 

BY M. L^POURAILLE. 

A DYER, at Lyons, has for some years past been 
endeavouring to bring to perfection a mode of dyeing 
silks and cotton by solutions of metals alone, 
without the addition of any coloring matter. He 
found the solution of gold to be the best adapted 
for this purpose, and though he by this means 
contri\ed to produce a beautiful lilac and violet 
tint on the silks, they were not durable, and the 
ex})enses of such a mordant as a solution of gold 
induced him to discontinue his experiments. The 
jilan lie pursued was that of producing or deepening 
the tints to be obtained by exposure to the light, 
therefore it may be properly called a photogenic 
process. Though M. Lapouraille did not succeed 
to such an extent as he desired, he still conceives 
the })lan cajiable of being carried into effect with 
great advantage ; iind for the jiurjiose of directing 
attention to the process, and of assisting others who 
may wish to pursue the experiments, he has given 
the following account of those lie instituted, with 
the results : — 

In one-third part of hydrochloric acid and two 
of nitric acid, I dissolve fine gold. I pour some 
dihtilled water into a vessel. I add to it a few drops 
of the solution of gold, and then put in my silks. 
Whether the silk be dressed or undressed, the effect 
is always produced : but the color is more beautiful 
ill white silk that has been dressed. After the silk 
has remained ten minutes in the diluted solution of 
gold, 1 squeeze it, and put it to dry without 
washing. The color that the silk has taken is a 
bright straw color ; no change is perceptible on the 
first day ; and, in the shade, not any on the second,; 
but when exposed to the sun, the silk assumes 
various colors, alternating from red to yellow and 
lilac ; and by this variation of color forming changes 
of tints that disappear when removed from the sun. 
Unfortunately these tints are neither beautiful nor 
permanent beyond ten or twelve days at most. 


After this time the grey lilac, almost white, color 
that the silk assumes in the shade has only a slightly 
redder tinge when exposed to the sun, but the 
varying tints are lost. In order to obtain lilac as 
well as violet color, the acid must be extracted 
from the silks that have gone through the solution 
of gold. They are then exposed to the sun, and in 
a shorter or longer time, according to the power of 
the sun, a very fine lilac is obtained ; in summer 
one hour is long enough, but in winter it requires 
eight days, fifteen days, and sometimes even a 
month. In a camera obscura I have obtained very 
pretty tinges of lilac in ten minutes. To procure 
tints as deep as violet, it is requisite to put the 
silk already tinged with lilac again into the diluted 
solution of gold ; tlic color is not destroyed — it is 
rendered more bright. It is dried without being 
W'ashed, the acid is afterwards extracted, and it is 
exposed to the sun ; in a few liours the tint becomes 
twice as strong, and by rejicating this process five 
or six times a beautiful violet color is obtained. 

“ On paper and on cotton, lilacs are obtained in 
the same manner, but the color is not so deep as it 
is upon silk. I have kept silks for three years 
di))ped in a solution of gold. They had only a 
slight tinge of grey lilac, almost white, but after 
extracting the mordant and drying the silks in the 
sun, 1 have produced a very fine lilac twenty times 
deeper than it was before. All the lilac or violet 
colors which are obtained by the solution of gold, 
become red when exposed to the sun, to artificial 
light, or to a solution of alkalies ; in the shade, or 
in contact with acids, tliey become blue ; in the air 
they are unchangeable. — Inventors^ Advocate, 


GUM. 

Gum is a transparent and slightly-yellowisb sub- 
stance, having a conehoidal fracture when concrete, 
and limpid and colorless when dissolved ; it is so- 
luble in cold water, and still more so in boiling 
water ; it does not acquire a blue or purple color by 
the action of^ iodine ; it is insoluble in alcohol, ether, 
the acids, and the alkalis, and consequently its 
solution is coagulated by them and all the inorganic 
substances that attract water strongly ; it is con- 
verted into sugar by the action of sulphuric acid, 
and into malic, oxalic, and often also mucic acid by 
the action of nitric acid ; in fine, it is not fermenta- 
ble even with the addition of eitlier sugar or gluten. 

Gum is found in larger or smaller masses convex 
on the outside and generally concave and hollow 
within, on certain shrubs whose sap vessels super- 
abound in this product, which accordingly concretes 
on the surface of the bark through which it makes 
its way by raising it up and tearing it ; and it is 
detected by analysis in vegetables wherever there is 
an organ to be developed. 

Since gum circulates in the sap, it must be evi- 
dent that when it concretes around the fissures of 
bark it will envelope in its substance the debris of 
the textures wrhich it has distended and torn, as 
well as the numerous salts whi(;h circulated along with 
it in tlie sap vessels. Hence it is also evident that 
when it is treated by reagents it may present acces- 
sory characters, varying according to the presence 
or the absence, the nature, the quantity, and the 
different combinations of all these different foreign 
substances. If these characters were considered as 
specific, we must suppose almost as many species of 
gum as there are vegetables submitted to analysis. 
Chemists have found this method easier than to 
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tindergo the labor of inquiring into the causes that 
produced these accidentsd differences. 

Gum is, so to speak, the plastic substance of the 
textures. Now, as the textures, before they finally 
attain the consistence which characterizes them, 
must pass from the primitive state of perfect fluidity 
through all the gradations of a tendency to organise^ 
we must expect not only to find some gums more 
soluble than others, but also to find in the same 
gums very great differences of solubility, and even 
more or less considerable fragments of completely- 
formed textures. 

These general considerations are applicable not 
only to the effects of reagents, but also to the ele- 
mentary analysis of the gums. 

In employing the word Species ^ then, to designate 
the gums which are obtained from different vegeta- 
bles, it is only meant to express a peculiar assem- 
blage of characters which are foreign to the sub- 
stance itself. 

FIRST SPECIES. 

Gum of Starch. — ^The gum of starch is the solu- 
ble substance of fecula dejjrived of the property of 
being colored blue by iodine, either by roasting 
or by prolonged exposure to the air. 

The soluble substance of fecula may he regarded 
as gum in the purest state. Roasting ai»d sponta- 
neous decomposition, while they deprive it of the 
property of being colored by iodine, seem to modify 
its constitution slightly. Accordingly diluted sul- 
phuric acid does not change the gum of roasted 
fecula in sugar ; and the subacotate of lead and the 
infusion of galls do not precijjitate the gum of spon- 
taneously-decomposed starch, although solution of 
barytes slightly troubles it. But roasting would 
communicate the former of these negative charac- 
ters to pounded gum arable ; and as to the latter 
we must not forget that, during the spontaneous 
decomposition of starch, there is a production of 
sugar and often of ammonia more or less combined, 
substances which it is very difficult to separate 
entirely from the gummy matter. 

Nitric acid does not change it into miicic arid. 
This circumstance constitutes the principal dilfe- 
rence between it and gum arabic. 

SECOND SPECIES. 

Gnm Arabic and Senegal. — This gum exudes 
from the Acacia Vera, the Acacia Arabica, and the 
Acacia Senegal. It is in rounded mamniellated 
masses, hollow within, transjiarent and slightly 
yellowish. 

It is slowly dissolved in cold water, becoming at 
first ropy ; and, when the solution is completed, a 
residue of impurities is found at the bottom of the 
vessel, which may be diffused through the liquid by 
agitation, rendering it less transparent, after which 
it does not completely recover its limpidity unless 
by filtration or by clarifying, by which these debris 
are removed, or by exposing it for a short time to 
a temperature not far removed from 32 , and 
carefully decanting. 

When subjected to dry distillation it yields 
ammonia, and yet its solution is not alkaline ; the 
ammonia must therefore be in it in tlie stale of salt. 
By incineration it yields 3. of ashes in 100. and 
these ashes are formed of carbonate of lime and a 
small quantity of phosphate of lime and of iron. 
Now, as gum does not effervesce with acids, the 
*imc cannot be in this state of combination in it. 
Vauquelin supposes that it is in the state of acetate 
or malate. It is not combined with the texture, 
for oxalic acid precipitates it from the solution of 


gum, as does also sulphuric acid. This latter pre- 
cipitate assumes the form of small reedles of sul- 
phate of lime visible by the microscope. 

All these circumstances lead to the supposition 
that there may exist in gum arabic different species 
of saline combinations susceptible of being destroyed 
or modified by incineration. It would, then, be 
I very illogical to attribute to the intrinsic «jiature of 
I the gum, rather than to the presence of these mix- 
I tures, the different precipitates which it is capable 
j of producing with various reagents. It might be 
objected to this principle, that gum precipitated by 
oxide of lead leaves no ashes on incineration ; but 
this objection disappears when we recollect that 
gum contains indeterminate vegetable acids, which 
would be decomposed by incineration, on the sup- 
position that the oxide of lead had separated them 
from the bases with which they were combined. 
These prineijiles being once laid down, I proceed 
to say that gum arabic is coagulated as the soluble 
substance of fecula is, by borax, and by potash, and 
that this coagulum, if it has not been too long 
exposed to heat, is re-dissolved by acids and by 
supertartrate of potash ; that the sulpj^ate of iron 
precipitates it in the form of an orange coagulum, 
which is insoluble in cold water, but soluble in 
cold water, but soluble in acetic acid or in potash ; 
that the chloride of iron precipitates it in a brown 
gelatinous mass ; and, finally, that;, it Vs precipi- 
tated by nitrate of mercury and silicate of potash. 

It remains for the new method of investigation 
to ascertain the true origin of all these re-actions. 
With rr.spe<;t to the common theory, according to 
which these different precipitates are viewed as 
atomic combinations of gum with bases or acids, 
may form a subject of future consideration. 

Trout found that gum, as well as fecula and 
woody matter, might be represented by a combina- 
tion of one atom of water, provided it had been 
previously perfectly dried. The elementary analysis 
of Gay-Lussac, Berzelius, and Saussure, agree 
pretty nearly with this statement, except that Saus- 
sure found in it a portion of nitrogen of which the 
other chemists did not perceive the smallest traces. 
Here, however, a difficulty occurs, and which, in 
this case, operates in favor of Saussure’s analysis. 
Gum, by distillation, gives ammoniacal products, 
yet its elementary analysis indicates no nitrogen. 
We must necessarily conclude that our methods of 
analysis disjoined from theoretical considerations 
are not sufficient to meet the demands of seienoe. 
It is not, however, the Jess necessary, on tJiis 
account, to compare the results obtained by the 
authors mentioned. 

Elementary Composition of Gum Arabic. 

Carbon I>xy. Hydro. Nilro. 

Gay-Lussac and Thenard, 42.23 50.84 6.93 


Berzelius, 42.68 50,95 6.37 

Saussure 45.84 48.26 5.46 0,44 


(To be continued. J 

MANUFACTURE OF PENCILS. 

Tub word pencil is used in two senses. It signifies 
either a small hair brush employed by painters in 
oil and water colors, or a slender cylinder of black 
lead or j)lumbago, either naked or inclosed in a 
wooden ease, for drawing black lines upon paper. 
TJie last sort, which is the one to be considered 
here, corresponds nearly to the French term crayon, 
though this includes also pencils made of differently 
colored earthy compositions. 
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The best black-lead pencils of this country arc 
formed of slender parallelepipeds, cut out by n saw 
from sound pieces of i>lunibago, which have been 
previously calcined in close vessels at a bright red 
heat. These parallelepipeds are generally inclosed 
in cases made of cedar wood, though of late years 
they are also used alone, in peculiar pencil-cases, 
under tht name of ever-pointed pencils, provided 
with an iron wire and screw, to protrude a minute 
portion of the plumbago beyond the tubular metallic 
case, in proportion as it is wanted. 

In the year 1795, M. Conte, a French gentleman, 
well acquainted with the mechanical arts, invented 
an ingenious process for making artificial black-lead 
pencils of superior quality, by which he and Ins 
successor and son-in-law, M. Humblot, have realised 
large fortunes. 

Pure clay, or pipe-clay containing the smallest 
proportion of calcareous or siliceous matter, is the 
substance which he employed to give aggregation 
and solidity, not only to plumbago dust, but to all 
sorts of colored powders. That earth has the 
property of diminishing in bulk, and increasing in 
hardness, exact proportion to the degree of lieat 
it is exposed to, and hence may be made to give 
every degree of solidity to crayons. I'he clay is 
prepared by diffusing it in large tulis through clear 
river water, and letting the thin mixture settle for 
two minutes. Th(‘ supernitaiit milliy li<[uor is 
drawn off by a syphon from n(‘ar the surface, so 
that only the finest ])arlicies of clay are transferred 
into the second tub, upon a lower level. The 
sediment which falls very slowly in tliis tub, is 
extremely soft and plastic. The clear water being 
run off, the deposit is placed upon a linen filter, 
and allowed to dry. It is now ready for use. 

The plumbago must be reduced to a fine ]»owder 
in an iron mortar, then put into a crucible, and 
calcined at a heat ajiproaehing to whiteness. The 
action of the fire gives it a brilliancy and softness 
which it would not otherwise possess, and prevents 
it from being affected by the clay, which it is apt 
to be in its natural state. The less clay is mixed 
wuth the plumbago, and the less the mixture is 
calcined, the softer are the jicncils made of it ; the 
more clay is used the harder are the pencils. Some 
of the best pencils made by M. Conte, were formed 
of two parts of jilumbago and three parts of clay ; 
others of equal parts. This comjiosition admits of 
indefinite variations, both as to the shade and 
hardness ; advantages not possessed by the native 
mineral. While the traces may be made as black 
as those of pure plumbago, they have not that 
glistening aspect which often impairs the beauty of 
black-lead drawings. The same lustre may, how- 
ever, be obtained by increasing the proportion of 
powdered plumbago relatively to tlie clay. 

The materials having been carefully sifted, a little 
of the clay is to be mixed with the plumbago, and 
the mixture is to be triturated with water into a 
perfectly uniform paste. A portion of this paste 
may be tested by calcination. If on cutting the 
indurated mass, particles of plumbago appear, the 
whole mass must be further levigated. The remainder 
of the clay is now to be introduced, and the paste 
is to be ground with a muUer upon a porphyry slab, i 
till it be quite homogeneous, and of the consistence 
of thin dough. It is now to be made into a ball, 
put upon a support, and placed under a bell glass 
inverted in a basin of water, so as to be exposed 
merely to the moist air. 

Small grooves are to be made in a smooth board. 


similar to the pencil parallelepipeds, but a fittle 
longer and wider, to allow for the contraction of 
volume. The wood must be boiled in grease, to 
prevent the paste from sticking to it. The above 
tlescribed paste being pressed with a spatula into 
these grooves, another board, also boiled in grease, 
is to be laid over them very closely, and secured by 
means of scrcw-clamps. As the atmospheric air 
can get access only to the ends of the grooves, the 
ends of the pencil-pieces become dry first, and by 
their contraction in volume get loose in the grooves, 
allowing the air to insinuate further, and to dry the 
remainder of the paste in .succession. When the 
whole jiiece is dried it becomes loose, and might be 
turned out of the grooves. Ilut before this is done, 

I the mould must be put into an oven moderately 
heated, in order to render the pencil pieces still 
drier. The mould should now be taken out, and 
emptied upon a table covered with cloth. The 
greater part of the jiieccs will be entire, and only 
a few will have been broken, if tlie above precautions 
ha\e been duly observed. They are all, however, 
)>erfectly straight, which is a matter of the first 
iinj»orlaiiee. 

in order to give solidity to these pencils, they 
must be set upright in a erucible till it is filled with 
tlu*m, and then surrounded with charcoal powder, 
tme sand, or sifted wood ashes. The crucible, after 
having a luted cover a})plied, is to be put into a 
furnace, and ('xqiosed to a certain degree of heat 
regulated by tin* pyrometer of Wedgewood ; -which 
th'gree is proportional to the intended hardness of 
the pencils. When tlu'y have been thus baked, 
the tnuciblc is to be removed from the fire, and 
allowed to cool with the pencils in it. 

Should the pencils be intended for drawing 
architectural }»lans, or for very fine lines, they must 
be immersed in melted wax, or suet nearly boiling 
hot, before they are }»ut into the cedar cases. This 
immersion is best done by beating the pencils first 
upon a gridiron, and then jdunging them into the 
melted wax or tallow. They acquire by this means 
a certain d(*gree of softness, are less apt to be 
abraded by use, and preserve their points much 
better. 

When tliese jieneils are intended to draw orna- 
mental subjects with much shading, they should not 
be dijiped as above. 

Second jtrorcss for making artificial pencils ^ 
somcir/iat different from the preceding , — All the 
op(‘rationft arc the same, except that some lamp- 
black is introduced along with the plumbago powder 
and the clay- In calcining these pencils in the 
crucible, the contact of air must be carefully 
excluded, to prevent the lamp-black from being 
burned away on the surface An indefinite variety 
of pencils, of every possible black tint, may thus 
be produced, admirably adapted to draw from 
nature. 

Another ingenious form of mould is the following : 

Models of the pencil-pieces must be made in iron, 
and stuck upright upon an iron tray, having edges 
raised as high as the intended length of the pencils* 

A metallic alloy is made of tin, lead, bismuth, and 
antimony, which melts at a moderate heat. This 
is poured into the sheet-iron tray, and after it is 
cooled and concreted, it is inverted and shaken off 
from the model bars, so as to form a mass of metal 
perforated throughout with tubular cavities, corres- 
ponding to the intended pencil-pieces. The paste 
is introduced by pressure into these cavities, and 
set aside to dry slowly. When nearly dry, the 
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pieces get so much shrunk that they may be readily 
turned out of the moulds upon a cloth table. They 
are then to be completely desiccated in the shade, 
afterwards in a stove-room, next in the oven, and 
lastly ignited in the crucible, with the precautions 
above described. 

M. Conte recommends the hardest pencils of the 
architect to be made of lead melted with some 
antimony and a little quicksilver. 

In their further researches upon this subject, 
M. Conte and M . Humblot found that the different 
degrees of hardness of crayons could not be obtained 
in an uniform manner by the mere mixture of 
plumbago and clay in determinate doses. But they 
discovered a remedy for this defect in the use of 
saline solutions, more or less concentrated, into 
which they plunged the pencils, in order to modify 
their hardness, and increase the uniformity of their 
texture. The non -deliquescent sulphates were 
preferred for this jiurpose ; such as sulphate of 
soda, &c. Even syrup was found useful in this 
way. 


MANAGEMENT OF THE OXY-HYDROGEN 
MICROSCOPE. 

{Resumed from page 315.J 

To put in action this instrument it, of course, is 
first necessary to procure the requisite gases, 
oxygen and hydrogen ; oxygen we have given a full 
account of making in No. XXXVII., Vol. I., 
and also hydrogen, in No. LI II,, Vol. II., to dwell 
upon this part then would be superfluous, except to 
remark that the coal gas used in the streets and 
houses is quite as good, and in the opinion of most 
persons, better than that made by the mixture of 
iron, sulphuric acid and water; also, any convenient 
bag may be employed to hold them, provided that 
such bag have a weight put upon it to produce 
the requisite pressure, which pressure is about 50 
pounds to each bag. In making either gas, observe 
carefully to empty the bag completely of atmospheric 
air, before they are connected with the gas appa- 
ratus, if this is not attended to, an explosion will 
probably be the consequence ; not, indeed, with the 
oxygen, though this being diluted with atmospheric 
air becomes less serviceable, because less pure ; the 
hydrogen being mixed with atmospheric air, becomes 
an explosive mixture, highly dangerous to use. The 
same remark will be a caution to young experimen- 
talists, not to mix the two gases together in the 
same bag, previous to using them, for fear of 
danger, the two gases forming a much more 
explosive mixture, than if atmospheric air were 
•one part of the mixture. The gases being made, 
and the gasholders attached to the orifices prepared 
for them, take care, by means of a leather 
washer, to make the joints perfectly tight. To 
ascertain this, light a match or piece of stick, let it 
bum for a few seconds till the substance becomes 
ignited to redness, then blow out the flame, and 
pass it closely around each junction of the parts of 
apparatus connected with the oxygen gas bag and 
its flexible pipe. If there be any escape of that 
gas at any joint, the charcoal will glow with 
increased brilliancy. If this should occur, shut the 
stop-cock at the mouth of the bag, and search for 
the cause. This will, probably, be found to be an 
imperfect leatlier washer, or negligence in screwing 
home the union-joint. The joints of the hydrogen 


gas bag and flexible gas tube are to be tested with a 
lighted match or taper, so as to inflame the gas 
that may issue at any leakage. If such flames 
appear quench them immediately, by blowing out 
or smothering them ere they injure the substance of 
the bag or tube, and then shut off the pressure, 
look to the washers, and the state of the union - 
joints, as before directed ; on no account^ proceed 
to light the gases till you have satisfactorily 
proved the perfection of the union-joints through 
which they pass ; otherwise, you not only expose 
them to waste, but arc further liable to fail in 
the production ©f an efficient light by an 
unseen waste of materials, and consetpiently to 
failure and disappointment in your exhibitions and 
experiments. 

To Light the Gases . — Having effectually guarded 
against further leakage by ascertaining the com- 
pleteness of all the union -joints, the next step is 
to complete the blow-pipe arrangement by putting a 
lime-cylinder on the lime-holder, for which purpose 
there is a central perforation left in the cylinder, 
into which the spindle fits. The height of the 
top of the spindle ran be accurately syljusted to 
that of the nozzle by a sliding vertical motion 
through the spring-cylinder which holds it firmly, 
yet freely, so as to permit its elevation or depression 
at pleasure. Thin partially open the hydrogen 
cock and inflame the gas as it issues fsom the blow- 
pipe. This flame will play against the lime-cylinder 
and heat it gently, jireparatory to the more intense 
action it is to undergo, but it must be managed with 
great care and some judgment at first, so as barely 
to allow it to cMver the near side of the cylinder 
with a bright reddish glow, but not to allow it to 
impinge on it violently; otherwise it would be 
reflected against the interior condensing lens, and 
certainly crack it by the sudden access of heat and 
irregular expansion that would ensue. When the 
jet of hydrogen flame is regulated to a good heating 
effect, turn the lime-holder slowly round and round 
by means of the milled head which terminates its 
lower end beneath the base. You will thus heat the 
lime-cylinder gradually and safely, thereby quietly 
expelling all tlie moisture it may have imbibed from 
the atmosphere ; whereas, were you to heat it 
rapidly, the moisture would be converted into steam 
so suddenly that the lime-cylinder would probably 
crack, split, and fly in fragments. Luring this 
operation you will observe a curious phos])ho- 
rescent appearance playing round the flame where 
it is in contact with the glowing cylinder. When 
you have perfectly dried the lime by the action of 
the hydrogen jet alone, you may introduce the oxy- 
gen gas into the centre of the flame by gently open- 
ing the sto}>-cock. Should you do this suddenly 
you will extinguish the flame altogether. When 
the oxygen is skilfully and patiently admitted, the 
compound flame will produce a brilliant glow on the 
lime-cylinder altogether difl’erent from, and vastly 
superior to, the best eflfect produced by the hydio- 
gen jet. You may now attain the highest intensity 
of light by holding the oxygen and hydrogen stop- 
cocks one in each hand, adjusting nicely the influx 
of both gases, and watching the effect on the lime- 
cylinder (through the colored eyeglass in the side 
of the lantern, if the naked light be too powerful 
for your eye) until by gradually increasing or 
diminishing the supply of each, you arrive experi- 
mentally at the proper proportions of both. An 
excess of hydrogen will be indicated by the appear- 
ance of a reddish flame surrounding, and of course 


328 


MAGAZINE OP SCIENCE. 


obscuring, the glow of white light that radiates from 
the cylinder. Additional oxygen will remove the 
-edness, but an excess of this gas will diminish the 
white light, and if the proportion be increased will at 
.vist extinguish it altogether. Attention must 
also be paid to the position of the blowpipe noz- 
zle so as to attain the most favorable distance and 
directibn for playing upon the lime. This can 
easily be ascertained and regulated by means of the 
universal joint. You must recollect during these 
trials, that the lime-cylinder is a substance pos- 
sessed of very slight cohesion ; and that it is liable 
to be rapidly volatilized or carried off by the action 
of the blowpipe wherever any one portion of the 
surface is continuously exposed to the intense heat 
generated at the apex of the flame. To prevent 
this, you must turn the lime-holder every three or 
four minutes by the milled head at the bottom of tine 
spindle so as to expose a new surface to the action 
of the hydro-oxygen jet. This is a troublesome 
duty, but it must be carefully executed, otherwise 
the surface of the lime-cylinder would be worn into 
a hole, the concavity of which would throw back 
the inflaraed gases against the interior condensing 
lens, and thereby most probably crack it into a 
thousand pieces. 

To adjust the Light and Lenses . — The next point 
in the management of the lantern is to obtain a 
uniform disc, of li‘’'ht, on the whitewashed wall, or 
on a white linen or calico screen hung perpendicu- 
larly against it for the pur[)ose. When you And 
that the lime-cylindcr is giving out an intense 
steady light, place the low magnifying power on the 
end of the tube, shut the door of the lantern,* 
and exclude every light from the room, except 
what passes through the microscope to the wall. 
When you turn your eyes towards the disc pro- 
duced there, you will perhaps be much disappointed 
at beholding its centre only lit up, and darkness 
radiating towards the circumference, or rice versa ; 
the centre very dull, and a scattered illumination 
towards the edge of the circle. These defects are, 
however, easily removed : both are occasioned 
merely by the want of adjustment of the focal dis- 
tance between the lime light and the first condens- 
ing lens ; and both may be obviated by sliding the 
body of the lantern which carries the lens (while 
the light stands fast) to and fro in the groove at 
the top of the base board, until the proper focal 
position be attained, when the disc of light will be 
uniform throughout. 

We are obliged to defer the consideration of 
objects and screens till our next. 


CHEMICAL TESTS. 

{Resumed from page 295.) 

Test for Silver . — Dissolve an ounce of nitrate of 
potass in eight ounces of sulphuric acid, in a glass 
vessel over a lamp, and put into it several pieces of 
.fnpure silver, or suspected coin. When the liquid 
drives at the temperature of 220", the silver will 
oe acted on by (what may be termed) the nitro- 
sulphuric acid : this action will be attended by an 
evolution of nitrous gas. The best property of 
this solvent, is, that it does not act on any other 
metal than the silver : consequently if base silver 
coin be held with a forceps in this hot acid, it will 
be quickly stripped of its silvery coat, and the cop- 


per, Sec. will be exposed to view. This compound 
acid is also useful in the large way, in extracting 
pure silver from old plated goods, as the copper, 
&c. cannot be acted on. 

Tests for Gums in Solution . — Pour into a solu- 
tion of gum, a solution of acetate of lead ; a very 
flocculent precipitate willfall down, composed of gum 
and oxide of lead. Here the acetic acid quits the 
lead to combine with the water, consequently the 
oxide falls down with the gum. 

Tests for the presence of Titanium . — Pour a 
little of the muriate of titanium into three wine 
glasses : into one pour a solution of carbonate of 
potass, a white precipitate will fall down. Immerse 
a piece of zinc in the other glasL ; a blue color will 
be produced. If a tin rod is immersed in the third 
glass, the color will change to a beautiful red. 

Tests of the Purity of Nitric Acid , — In manu- 
facturing nitric acid in the large way, it is often 
adulterated by muriatic and sulphuric acids. To 
separate from it the latter of these substances, pour 
in a solution of nitrate of barytes, as long as a j>re- 
cipitate of sulphate of barytes falls down. Now 
pour off the acid into another vessel, and add to i t 
a solution of nitrate of lead, made with boiling 
water ; a precipitate of muriate of lead will accord- 
ingly fall down. When this has settled, pour ofl’ 
the clear liquid into a retort and distil to expel the 
water which was necessarily combined with the pre- 
cipitants, for their solution. To preserve this acid 
from decomposition, it should, if in a clear gla^s 
bottle, be kept in a dark place. 

Test of the Parity of Chloric Acid . — Pour some 
chloric acid, (obtained from chlorate of barytes and 
sulphuric acid) into two wine glasses. Into one of 
these pour some diluted sulphuric acid, if a white 
precipitate falls down, it is a proof of its being adul- 
terated by barytes ; this precipitate being sulphatt? 
of barytes. To the other glass add a solution of 
chlorate of barytes, if a white precipitate should 
here fall down, it is a proof that an excess of sul- 
jihuric acid has been added in the formation of the 
cliloric acid ; consequently, the latter is far from 
being pure. The white precipitate aflorded by the 
latter test, is also sulphate of barytes. 

Proof of the existence of Carbonic Acid Gas in 
the Atmosphere . — Take a pencil of pure potass 
from the jihial in which it is kept, and place it on a 
saucer in the open air. In a very short time, it will 
swell, and at the extremities will branch out like a 
cauliflower. Leave it undisturbed until it crumbli*s 
and falls to powder ; if the atmosphere be moist, 
the moisture as well as the carbonic acid will he 
attracted. Now collect the potass, and put into a 
small tubulated retort : pour over it three or four 
drams of diluted sulphuric acid ; effervescence will 
be the consequence, and a gas will come over whieli 
may be received in a jar over mercury or water. 
This gas is carbonic acid, imbibed by the potass 
from the atmosphere. The certainty of its being so, 
was proved by the effervescence which took place 
upon adding the sulphuric acid ; it may be further 
proved by its inability to support combustion or 
animal life ; also by reddening wet litmus pnper 
immersed in it; and likewise by rendering lime 
water turbid, when agitated with it. That no car- 
bonic acid existed previously in the potass, may 
be proved, by pouring an acid over it in its pure 
state. 

(To be continued.) 
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OBJECTS FOR THE OXY-HYDROGEN 
MICROSCOPE. 

{Besumed from page 328.) 

The screen to be used with the oxy-hjdrogen 
microscope may be made and put up exactly in the 
same manner as that for the magic lanthorn, and 
of whi& we gave a full account in Vol. I. It is 
only requisite, therefore, to state, that a white- 
washed wall, or a sheet, stretched tightly over one 
side of an apartment, will answer extremely well for 
private exhibition, as well indeed as the best 
prepared screen. 

The objects adapted to exhibition by this instru- 
ment are extremely numerous, comprising subjects 
in all the more delicate departments of natural 
history, both vegetable and animal ; and, although 
the gas microscope is not adapted to show opaque 
objects, and scarcely exhibits those exquisitely hne 
and delicate tests, which show the perfection of the 
best constructed table instruments ; yet owing to 
its larger fields of view, and larger object glasses, it 
is able to take in very numerous subjects, which, 
from the!** large size, cannot be seen by the table 
microscope, but by minute portions at a time. 

Objects for the gas microscopic are usually fixed 
upon pieces of glass, and contained in a mahogany 
frame ; and the instrument will usually, with the 
lowest power, take in objects of an inch in diameter ; 
therefore the wings of moths, sections of woods, 
&c., may be seen whole, and it is evident that if 
small insects are to be exhibited several may be 
placed upon one slider. 

We shall first consider vegetable objects, or such 
of them as are at the same time beautiful and illus- 
trative. To say which of them is most handsome 
is difficult, so full of perfection are the works of 
nature ; but it is in the minuter departments of it, 
that the microscope is adapted to show. We shall 
begin with some of the fungi, or movld^ which are 
considered as the lowest order of creation, arising 
from damp, and nourished by decay ; w^e are apt to 
consider such minute objects as unworthy our 
notice, yet some of them are of exquisite structure. 
The first circle exhibits numerous of them ; that in 
the centre is the mould upon bread. It is seen to 
consist of numerous fine threads, each bearing a ball 
upon its summit, one of them scattering its seed, 
although the whole plant is almost too small for 
the unassisted sight. 

Fig. 1 is the aspergillus penirillatus, or the pen- 
•cilled mould. Its stem and branches resemble 
strings of beads, united into necklaces. It is ex- 
tremely common in collections of dried plants, when 
they have been neglected, and attracted inouldiness. 

Fig. 2 exhibits a somewhat rare plant, called 
dictydium cernuum : it is found on rotten wood. 
When young it much resembles mould, but as it 
increases in age it opens with the most beautiful 
rays. 

Fig. 3 shows a magnified representation of a part 
of one of the minute brown spots, which are often 
found under the leaves of the rose tree. It is called 
puccioia rosse ; one of the specimens shown is 
supposed to be in a young state. In the middle 
one is seen the seeds, and that nearest to the centre 
is one which is ripe, but which has not yet scattered 
its seeds. The lowest figure represents a must 
beautiful and minute plant of this kind, growing 
upon the leaf of a moss ; and by the side of it is a 
portion taken from the inside, and shows the seeds, 
together with the thread-like fibre to which the 


seeds are attached. The plant is called diderma, 
it is somewhat rare. 

To proceed further with the fungi would be un- 
advisable, but the whole class affords subject for 
much entertainment and instruction ; and the sub- 
jects are inexhaustible. England alone producing 
nearly 2000 different species of fungus, all of 
singular, yet simple structure. 

T^ie other tribes of flowerless plants are even 
more worthy of our attention than the fungi, as 
displaying the wonders of the minutest parts of 
creation. Without at the present time describing 
the various forms and singular structure of their 
leaves, we may offer a remark or two upon the seeds 
and seed vessels, some of which are depicted in dia- 
gram No. 2. The object in the centre is the mouth 
of one of the seed vessels of a moss, at first all the 
teeth represented, and which are always either 4, 8, 
16, 32, or 64, are folded inwards covering up the 
mouth ; afterwards those last forming the outer row 
are bent backwards and resemble a fringe around 
the mouth of the capsule or seed vessel. The teeth 
in some species are twisted together, in others 
jointed, and in all endowed with the most regular 
and beautiful form and the most vivid colors. 
Mosses are now in their greatest perfection, and 
some kinds or other are to be found on every wall 
and bank of earth. It is not merely the mouth of 
the capsule which is worthy of attention, but the 
cellular structure of the leaves and other parts. 
Near akin to the mosses are the jungermanniee ; 
the seed vessel of one of them is seen split open 
and scattering its seeds in Fig. 4 of the same 
diagram. This seed vessel breaks into four pieces, 
and the seeds are, moreover, attended with fine 
elastic screw- like filaments, which, untwisting 
suddenly when the seed-vessel opens, scatters the 
seed to a considerable distance. The leaves of this 
tribe are of wonderful beauty, variety, and delicacy ; 
the plants may be found growing abundantly on 
trees and the ground, particularly in the north 
of the kingdom, though some kinds are sufficiently 
abundant in the south. The equisetums, or horse- 
tails, are well-known plants ; cross sections of the 
stem are extremely beautiful as microscopic objects ; 
the seed is still more so, this part is seen in Fig. 3 ; 
the seeds are so minute as to be invisible to the 
naked eye, but when magnified present a curious 
formation. The seed while in the seed-vessel is 
coiled round by four filaments, club-shaped at the 
end; when the seed has dropped, the filaments 
uncoil themselves supporting the seed as represented* 
At every change of w'eather the filaments contract 
or dilute, and, in consequence, the seed is moved 
forwards, and appears in constant agitation. 

Figures I and 2 show the seed-vessels of another 
tribe of flowerless plants — the ferns. These seed- 
vessels are borne upon the plants in bunches, called 
sori. They are at first round, afterwards become 
pear-shaped, and then appear furnished with an 
elastic ring on one side. When ripe the elasticity 
of the ring is such as to overcome the cohesion of 
the sides of the seed-vessel, when it snaps asunder, 
and, jerking to and fro in a very curious manner, 
scatters the seed to a considerable distance. The 
leaves and stems of the ferns are no less beautiful 
and worthy of attention. Diagram No. 4 shows 
the top of one of their leaves us capable of being 
exhibited by the microscopic lanthorn. 

Diagram 3 gives a magnified view of a sea weed 
and a river weed. The larger specimen is the very 
delicate sca-wced of a red color, (plocamimzi 
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cocciiieam)» which is collected so often on our 
coast for ornamental baskets, &c. The stem, 
crossing this, is a minute portion of the river silk, 
a green hair-like plant, common in ditches in the 
summer season. The whole of the smaller sea and 
river weeds are worthy of attention, and present 
infinite varieties of structure. Of flowering plants, 
who shall point out all their peculiarities ? Every 
part of a plant contains something wonderful : the 
tissues, the vessels, and cells, the pollen, seeds, 
sections of the stem and root, hairs, and other 
minute appendages, folding of the leaf and flower 
in the bud, are but a very few of the wonders which 
the microscopist should regard, and which are 
adapted to the purposes of exhibition. Of these 
last subjects we have given some specimens in 
diagrams 4 and 5 ; 4 shows the hairs of plants. 

No. 1 is a curious jointed hair of the marvel of 
peru ; 2, a barbed hair of the borage ; 3, bamboo- 
like hair of the xanthium spinosum ; 4, a tufted 
hair of lavatera micans ; 5, one of salvinia ; 6, a 
forked hair of the indigo plant ; 7, a toothed hair 
of hawkweed j 8, a beaded hair of spiderwort, while 
in the centre is a magnified view of the sting of a 
nettle. On the lower part is a bag of poison, from 
which arises an oblique pointed dart, which, being 
hollow, admits the poison to pass along it and into 
the wound. 

Diagram 6 shows the manner that leaves fold 
themselves up in their winter quarters — the bud ; 
and, consequently, any of the appearances repre- 
sented may now be easily seen from the buds of 
the trees and shrubs. Each of these forms has an 
appropriate name, and remains constant to the 
particular plant in which it is found. 

No. 1 is called eqmianty as in the iris ; 2, imhrU 
cate, as in the lilac ; 3, convolute, as in the apricot ; 
4, oppressed, as in the mistletoe ; 5, circinate, as 
in the ferns ; 6, revolute, as in the willow; 7, invo~ 
aite, as in the violet ; 8, obvolute, as in the sage, 
and 9, plaited, as in the vine. 

(To be continued,) 


ON STEAM AS A CONDUCTOR OF 
ELECTRICITY. 

BY DR. CHARLKS SCHAFHAEUTL. 

In the lastnumber of the “ Philosophical Magazine,’^ 
the electricity obtained fiom a jet of high-pressure 
steam was considered to be of similar origin with 
that obtained from the insulated and separated posi- 
tive metallic disc of Volta’s electrophorus. 

On this point, the first question which presents 
itself is. in what relation does steam or ^atcr-gas 
stand with the conductors or non-conductors of 
electricity. 

It is well known that moist air is a conductor of 
electricity, and dry air, viz. air which contains less 
water-gas than it is capable of containing according 
to its temperature, is a non-conductor of electri- 
city; but, besides this, I am not aware of any 
experiment made to ascertain the conducting 
power of pure steam without being in contact with 
water or mercury, and 1 therefore determined to 
ascertain this question by experiment. 

The ends of a glass tube, about two inches long 
and a quarter inch interior diameter, w'ere drawn 
out over a lamp to points, and bent upwards in a 
right angle. A thick platinum wire, with a small 
ring formed at each end, was then inserted into one 
end of the tube, and the glass melted around it 


air-tight. Water was then poured into the tube 
and boiled till only about two dre os remained, 
when another platinum wire was inserted at the 
other end, and the hole quickly hermetically closed 
as before. The distance between the ends of 
the two wires in the tube was about one inch 
and a quarter, and the tube in this state contained of 
course nothing but water-gas and some liquii water. 

This tube was now placed close to the bulb of a 
thermometer into a small sand-bath, and covered 
with the sand, cxce])ting the two vertical ends. 

One of these platinum wires was then connected 
with the outside of a Leyden jar, the other with an 
insulated discharger. 

The Leyden jar, containing about 100 square 
inches armed surface, was now charged by means 
of fifty revolutions of a 12 -inch glass plate, and 
then discharged through the tube as usual. The 
glass tube acted exactly as an imperfect conductor, 
interrupting the conducting wire, which connects 
the two surfaces of the jar, like a piece of wet cot- 
ton thread, or portion of glass tube moistened 
inside. The jar was perfectly discharged by the 
first touch, with that peculiar hissing, noise and 
reddish fascicular stream of electricity WAich inva- 
riably occui under similar circumstances. Tha 
temperature of the sand-bath was now gradually 
raised, and at every 5° a similar electric discharge 
from the Leyden jar was passed through jhe tube. 
The same results were obtained until the tliermo- 
meter reached 250^^. At this point, by discharging 
the jar, a small red spark was obtained, instead of 
the former fa.scicular stream, and the jar was found 
.to be entirely discharged, although the noise occp- 
sioned by the spark was scarcely audible, compared 
with the loud clap produced by the discharge of the 
jar under ordinary circumstances. 

After the temperature had been elevated to 405®, 
the contents of the jar discharged with the usual 
brilliant spark and loud report, and at the same 
time the spark was seen passing through the tube. 
At this time no mobture could be detected in tlie 
tube, and the water-gas contained in it had entirely 
ceased to be a conductor of electricity, at the same 
time giving less resistance to the passage of the 
spark than common air, the striking distance 
having been elongated from half an inch to one 
inch and a quarter. When the temperature was 
reduced below 405°, the discharge passed as before 
mentioned, either as a small red spark, or in a fas- 
cicular stream, according to the temperature. 
When above 405° the spark passed as usual, until 
the temperature rose to 443, when the tube burst, 
which prevented me from ascertaining its weight 
with and without the water ; the difference of which 
would of course have given me the weight of the 
water contained in the tube, the cubical contents 
of which would have been ascertained by filling it 
with quicksilver. If we assume that there were 
two drops of water in the tube when it burst, 
weighing together 0*73 grains, and supposing the 
contents of the tube to be 500 cubic lines, we have 
the pressure of 23*5 atmospheres therein. 

From the ])reccding experiments we may conclude 
that steam, pure and free from contact with water, 
has, like all other gases, the property of being a 
non-conductor of electricity. 

The facility with which the spark passes through 
the water-gas seems to be worthy of attention ; the 
striking distance of the spark having increased from 
half an inch to one inch and a quarter ; for, accord- 
ing to Mr. Harris’s dbcoveries, the striking dis* 
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coveries, the striking distances are, in ordinary 
cases, in the inverse ratio to the density of the gas. 

If we now consider the fact, that the electricity 
of a jet of condensed steam is, according to Mr. 
Armstrong’s experiments, positive ; that the quan* 
tity of electricity obtained from a jet of high-pres- 
sure steam is in proportion to its condensation ; 
further/ that the steam contained in the boiler pre- 
sents no appearances of free electricity ; and that, 
according to Mr. Pattinson’s experiments, both 
water and boiler are negative, which is a necessary 
consequence of Mr. Armstrong’s experiments ; — 
we perceive a simultaneous development of electric 
polarity in opposite directions from a central or 
neutral point, as in the magnetic steel-bar ; and 
this development of electric polarity can only be 
ascribed to the opposite changes of molecular 
arrangements, as well as chemical condition of the 
water and steam column ; and we must consider 
both electric poles as co-existent and not separately. 

Volta’s electrophorus is only remarkable for the 
property of retaining its electricity for a lengthened 
period, and its action is entirely due to induced 
electricity, with which no one will confound the 
electricity obtained from steam. Besides, the disc 
of the electrophorus, from which the spark is 
obtained, must be a perfect conductor well insulated, 
and shows signs of free electricity only when it is, 
after a close* contact with the electrophone cake 
and neutralization of its free electricity, removed 
absolutely from the inducing cake. In a boiler 
filled with steam and water, neither of the above- 
mentioned circumstances can take place, and the 
positive electricity of the condensed steam, and the 
negative electricity of the boiler, are the only 
points ascertained by experiment. The electricity 
developed by evaporation, as the source of the 
observed free electricity, is only hypothetical. 

Volta’s experiment, of splashing water on ignited 
charcoal, can scarcely be considered as identical 
with the evaporation of water in a boiler ; in the 
first instance, a mass of chemical decomposition 
and changes are taking place which never can occur 
in the latter, for even the sudden cooling of sub- 
stances is sufficient to produce signs of free 
electricity. 

If we ascribe the electricity of steam to its 
condensation, the circumstances under which that 
condensation takes place are likewise of great 
influence. The smallest jet of high-pressure steam 
developes more free electricity than 100 times 
greater quantity of low-pressure steam; — another 
condition under which electricity is produced from 
a jet of steam, seems therefore to be its rapid 
expansion when issuing from the boiler ; or probably 
the quantity of caloric becoming latent during the 
expansion of high-pressure steam, has some relation 
to the quantity of electricity being set free. Even 
electricity in thunder-storms seems to be ascribable 
partially to the rapid currents of air whirling 
towards the centre of the clouds, as caloric is 
absorbed whilst the thunder-clouds are charging 
themselves . — Philosophical Magazine, 


ALLOYS. 

Alloys are a combination of two or more metals. 
The term is sometimes employed to denote the 
inferior metal combined with gold or silver. Thus, 
it is said, the standard gold of jewellers is 18 carets 
of gold and 6 of alloy, whatever metal the alloy 


may be. When metals are combined, either by 
fusion or cementation, the alloy, formed generally, 
possesses properties and characters very different 
from those of the respective components. The 
density is sometimes greater, sometimes less ; the 
fusing point, in some cases, is considerably lower 
than the mean. Elasticity is sometimes communi- 
cated, sometimes destroyed ; and the malleability 
and ductility of the alloy seldom correspond with 
those of the metals forming it. These important 
changes would lead to the inference, that alloys 
are chemical combinations, and not mechanical 
mixtures ; but there are many objections to this 
supposition, the most important of which are, that 
metals may be combined in any proportions, and 
that they may be separated by the process called 
eliquation, if there is a great difference in the 
respective temperature of their fusing points. Thus 
silver and lead may be separated from copper by 
heat, the copper requiring a higher temperature for 
its fusion than the other two metals combined ; and 
an alloy containing a volatile metal, as mercury, 
or zinc, may be decomposed by a strong heat, the 
fixed metal remaining when the more volatile is 
expelled. In many cases, a very small proportion 
of one metal is sufficient to change the most 
important characters of another. A quarter of a 
grain of lead will render an ounce of gold perfectly 
brittle, although neither gold nor lead are brittle 
metals. If a crucible containing arsenic be placed 
in the same fire with a crucible containing gold, 
the fumes of the arsenic will render the gold brittle. 
Some of the changes thus produced are of the 
utmost importance in the arts, as many of the 
alloys are far more valuable on account of the 
newly-acquired properties, than any of the simple 
metals. Gold and silver, in their pure state, would 
be totally unfit for the useful purposes to which 
they are applied, if they were unalloyed, on account 
of their softness. Even the standard current coin 
of the realm is alloyed, to render it hard, otherwise 
the impression would be speedily effaced, and the 
coin, by abrasion, would soon become deficient m 
weight. Pure copper would be unfit for many of 
the purposes in which it is so extensively applied in 
the arts, if it were not alloyed by some metal to 
give it hardness ; and it is singular that the metals 
employed for this purpose are all soft metals. Brass, 
bell-metal, gun-metal, &c. are all alloys of copper 
with soft metals. Some metals which will not com- 
bine together immediately, may be united by the 
intervention of a third. Thus, mercury will not 
combine directly with iron ; but if zinc or tin is 
first added to the iron, an amalgam may be formed 
of it with mercury. Ilf may here be observed, that 
when mercury is united to any other metal, the 
compound is called an amalgam. In order to make 
a perfect alloy, a very intimate admixture, by me- 
chanical agitation, should be effected while the 
metals are in the fluid state. They should, there- 
fore, be either constantly stirred with an infusible 
rod, or repeatedly poured fi om one hot crucible to 
another. Mr. Hatchett found that the lower end 
of a bar of standard gold was of inferior specific 
gravity and value to the upper extremity, which 
would be formed by the last portions of the metal 
in the crucible. The surface of metals, also, should 
be carefully defended, while in the fluid state, from 
the action of the atmosphere, by a stratum of wax, 
pitch, or resin, if the fusing point be low; or by a 
layer of salt, pounded glass, borax, &c., if it be 
high. In this article we shall merely give a brief 
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acooimt of (he nature and oomposition of the most 
important alloys, and their respective uses. Where 
the mode of manufacture is complicated, and requires 
peculiar processes, we shall more fully describe 
them under their several heads. 

Bra 99 is composed of variable proportions of zinc 
and copper, according to the use for which it is 
required. In general, about 9 parts of zinc are 
added to 16 of copper when melted. The best 
brass is not made by the direct combination of the 
two fluid metals, but by the process called cemen- 
tation. The vapour of the zinc ore, by this mode, 
combines more intimately with the copper. 

Manheim Gold. — Three parts copper, 1 part zinc, 
and a small quantity of tin. If these metals are 
pure, and are melted in a covered crucible containing 
charcoal, the alloy bears so close a resemblance to 
gold, as to deceive very skilful persons. 

TombaCf or White Cojtper^ is formed of variable 
proportions of copper, arsenic, and tin. 

Pinchbeck. — Five oz. pure copper, and 1 oz. zinc. 
The copper must be first melted before tlie zinc is 
added. 

Princess Metal is made of from 2 to 3 parts of 
copper, and 1 of zinc ; or of common brass, with an 
extra portion of zinc. 

Bell Metal. — Six to 10 parts copper, and 2 parts 
sine. For small bells, a little zinc is added, and 
sometimes silver. 

Tutaniaf or Britannia Metal. — Four oz. plate 
brass, and 4 oz. tin ; when fused, add 4 oz. bismuth, 
and 4 oz. antimony. This composition is added at 
discretion to melted tin. 

German Tutania. — Two drms. copper, 1 oz. 
antimony, and 12 oz. tin. 

Spanish Tutania, — Eight oz. scrap iron, or steel, 

1 lb. antimony, and 3 oz. nitre. The iron or steel 
must be heated to whiteness, and the antimony and 
nitre added in small portions. Two oz. of this 
compound are sufficient to harden 1 lb. of tin. 

Qpeen^s Metal. — Four and a half lbs. tin, \ lb. 
bismuth, ^ lb. antimony, and^ lb. lead. Or, 100 lbs. 
tin, 8 lbs. antimony, 1 lb. bismuth, and 4 lbs. copper. 
This alloy is used for making tca>pots and other 
vessels which imitate silver. 

Red Tombac. — Five and a half lbs. of copper, 
and ^ lb. zinc. The copper must be fused in a 
crucible before the zinc is added. This alloy is of 
a red color, and possesses greater durability than 
copper. 

White Metal. — ^Ten oz. lead, 6 oz. oismuth, and 
4 drms. antimony. Or, 2 lbs. antimony, 8 oz. brass, 
and 10 oz. tin. 

Gun Metal. — One hundred and twelve lbs. 
Bristol brass, 14 lbs. zinc, and 7 lbs. block tin. 
Or, 9 lbs. copper, and 1 lb. tin. Lead was formerly 
used in this alloy to facilitate the casting, but, at 
the battle of Prague, it was found that some of the 
pieces of ordnance, formed of this metal, were 
actually melted by the frequency of firing. 

Blanched Copper. — Eight oz. copper, and i oz. 
neutral arsenical salt, fused together under a flux of 
calcined borax and pounded glass, to which charcoal 
powder is added. 

Specula Metal. — Seven lbs. copper, 3 lbs. zinc, 
; nd 4 lbs. tin. These metals form an alloy of a 
light yellow color^ possessing much lustre. 

Metal for Flute Key Valves. — Four oz. lead, and 

2 oz. antimony. 

Printing Types. — ^Ten lbs. lead, and 2 oz. 
antimony. The antimony is added while the lead 
w in a state of fusion. The antimony gives hardness 


to the lead, and prevents its contraction when 
cooling. Some manufacturers emiloy different 
proportions of these metals, an4 some add copper 
or brass. 

Small Type Metal. — Nine lbs. lead, 2 lbs. anti- 
mony, and 1 lb. bismuth. The antimony and 
bismuth are added when the lead is melted. This 
alloy expands in cooling ; the mould i8,4itherefore, 
entirely fllled when the metal is cold, and no blemish 
is found in the letters. Stereotype plates are 
formed of this alloy. Some manufacturers employ 
tin instead of bismuth. 

Common Pewter. — Seven lbs. tin, 1 lb. lead 
6 oz. copper, and 2 oz. zinc. The copper must be 
first melted before the other metals are added. 

Best Pewter. — One hundred parts tin, and 17 
parts antimony. 

Hard Pewter. — Twelve lbs. tin, 1 lb. antimony, 
and 4 oz. copper. 

Common Solder. — ^Two lbs. lead, and 1 lb. tin. 

Soft Solder. — Two lbs. tin, and 1 lb. lead. 

Solder for Steel Joints. — Nineteen dwts. of fine 
silver, 1 dwt. copper, and 2 dwts. brass. 

Silver Solder for Jewellers. — Ninete^endwts. fine 
silver, 1 dwt. copper, and 10 dwts. brass. 

Silver Solder fur Plating. — Ten dwts. brass, and 

1 oz. pure silver. 

Gold Solder. — ^Twelve dwts. pure gold, 2 dwts, 
pure silver, and 4 dwts. copper. ^ ’ 

Bronze. — Seven lbs. copper, 3 lbs. zinc, and 

2 lbs. tin. I'he copper must be melted before the 
other metals are added. 

Mock Platinum. — Eight oz. brass, and 5 oz. zinc. 

Alloy qf Platinum with CroW.— Fifteen parts 
pure gold, and 1 part platinum. The gold must 
be melted before the platinum is added. This 
alloy is whiter than gold. Platinum has the singular 
property of depriving gold of its peculiar color ; if 
ten parts of gold are combined with only one of 
platinum, the alloy will appear of the color of 
platinum. There is another remarkable property 
attending this alloy of gold and platinum, that it is 
soluble in nitric acid, which does not act upon 
either of the metals in a separate state. 

Ring (7o/d.— Six dwts. 12 grs. pure copper, 

3 dwts. 16 grs. fine silver, and 1 oz. 5 dwts. pure 
gold. Jeweller’s gold is made of variable propor- 
tions of pure gold and copper, and sometimes of 
silver. 

Imitation of Silver. — One lb. copper, and J oz. 
tin. This alloy will be of a deeper color than 
silver, but in other respects it is very similar. 

Alloy qf Platinum with Steel. — Platinum, 
although the most infusible of metals, when in 
contact with steel, melts at a comparatively low tem- 
perature, and combines with it in any proportion. 
This alloy does not rust or tarnish by exposure to 
a moist atmosphere for many months. The alloy 
is malleable and is well adapted for instruments 
which would be injured by slight oxidation, as mir- 
rors for dentists, &c. The best proportions do not 
yet appear to be known ; but it appears that if 
much platinum be used, the alloy has a damask or 
wavy appearance. Steel for cutting Instruments is 
much improved by even l-500dth of platinum. 

Alloy of Silver and Steel. — Steel 500 parts, and 
silver 1 part. If a large proportion of silver is 
employed, the compound appears to be a mechani- 
cal mixture only. The silver is distinctly seen in 
fibres mixed with the steel, and the alloy is subject 
to voltaic action. When the proportion does not 
exceed 1-500, the compound appears to be a che- 
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mical union ; the steel is rendered much harder, 
forges remarkably well, and is infinitely superior to 
the best cast steel for cutting instruments, &c. 

Alloy of Steel with Rhodium, — If from 1 to 2 
per cent, of rhodium be combined with steel, the 
alloy possesses great hardness, with sufficient tena. 
city to prevent cracking, either in forging or har- 
dening. {This alloy requires to be heated about 73^^ 
Fahr. above the best English cast steel in temper- 
ing. It is superior to that metal ; but the scarcity 
of rhodium will prevent the extensive use of this 
valuable compound. 

Fusible Alloys, — Four oz. bismuth, oz. lead, 
and 14 oz. tin. Melt the lead first, and then add 
the other metals. This alloy will melt in boiling 
water, although the melting temperature of the se- 
veral components is much higher ; viz. lead. 612° ; 
bismuth, 476°; tin, 442°. 


LAUGHING GAS, OR NITROUS OXYDE. 

Protoxide of nitrogen, nitrous oxide, or laugh- 
ing gas, was discovered by Dr. Priestly, in the 
year 1776 ; he c, 2 ^t^\\.de})hlog%siicated nitrous air: 
it has also b?cn called gaseous oxide of azote. It 
may be formed by exposing nitric oxide to the action 
of iron-filings, by which one equivalent of its oxygen 
is absorbed, and the remaining elements left in such 
proportions as to constitute nitrous oxide. But the 
gas thus procured is not pure. It is most easily 
and abundantly obtained in a state of purity, by 
heating, in a glass retort over an argand lamp, the 
salt called nitrate of ammonia, to a temperature of 
420°. The gas which passes off, provided the salt 
be pure, and the temperature not too high, may be 
collected over warm water, and is pure nitrous 
oxide. If the nitrate of ammonia contain a mixture 
of the muriate, the gas will be contaminated by 
chlorine ; and if too much heat be used in the decom- 
position of the pure salt (which may be known by 
white vapours appearing in the retort) it will con- 
tain nitric oxide. The salt should be kept in a 
state of gentle ebullition, so as to maintain a quick 
but not violent evolution of gas. 

The presence of chlorine in nitrous oxide is ascer- 
tained by its smell, and may be avoided by pure 
nitrate of ammonia, the solution of which should 
not be rendered turbid on the addition of nitrate of 
silver. Nitric oxide is detected in it by the appear- 
ance of red fumes on mixing the gas with oxygen ; 
it may be abstracted by agitating it with a solution 
of protosulphyate of iron, which has no action upon 
nitrous oxide, but absorbs the nitric oxide, and 
acquires a deep olive color. If nitrous oxide be 
mixed with oxygen or with common air, it affords 
red fumes upon adding to it a few bubbles of nitric 
oxide, and it is not, as it ought to be, entirely ab- 
sorbed when agitated with thrice its bulk of water. 

One hundred cubic inches of nitrous oxide weigh 
47.220 grains; its specific gravity, therefore to 
hydrogen, is as 22 to 1 ; and to atmospheric air as 
1.534 to 1000. 

The taste of this gas is sweet, and its smell pecu- 
liar, but agreeable. It is absorbed when agitated 
with water, which takes up about its own bulk, and 
evolves it unchanged when heated. It should, there- i 
fore, be collected and i)re8erved in stopped bottles. 

Nitrous oxide was generally considered not only 
as unrespirable, but as eminently noxious; the 
attempts, however, that had been made to breathe 
it, were with an impure gas : when obtained per- j 
fcctly pure. Sir H. Davy found that it might be- 


breathed when mixed with common air, without any 
injurious effects, and he afterwards ventured upon 
its respiration in a pure state, and discovered its 
singular effects upon the system, which in many 
respects resemble those of intoxication. The expe- 
riment of breathing this gas, however, cannot be 
made with impunity, especially by those who are 
liable to a determination of blood to the head. 
The following accounts will serve to give a gene- 
ral idea of its singular powers. They are quoted 
from Sir H. Davyds “ Researches, ’’ in which 
many important details concerning the effects of 
different gaseous bodies upon the system will be 
found. THie first account is by Mr. Tobin, and the 
second by Dr. Roget. 

** On the 29th of April I breathed four quarts 
from and into a silk bag. The pleasant feelings, 
however, went off towards the end of the experi- 
ment, and no other effects followed. The gas had 
probably been breathed too long, as it would not 
support flame. I then proposed to Mr. Davy, to 
inhale the air by the mouth from one bag, and to 
expire it from the nose into another. This method 
was pursued with less than three quarts, but the 
effects were so pow'erful as to oblige me to lake in 
a little common air occasionally. 1 soon found my 
nervous system agitated by the highest sensations of 
pleasure, which are difficult of description ; ray 
muscular powers were very much increased, and I 
went on breathing with great vehemence, not from 
a difficulty of inB))iration, but from an eager avidity 
for more air. When the bags were exhausted and 
taken from me, I continued breathing with the same 
violence; then suddenly starting from the chair, 
and vociferating with pleasure, I made towards 
those that were present, as I wished they should 
participate in my feelings. I struck gently at Mr. 
Davy; and a stranger entering the room at the 
moment, I made towards him, and gave him several 
blows, but more in the spirit of good humour than 
of anger. I then ran through different rooms in 
the house, and at last returned to the laboratory 
somewhat more composed ; my spirits continued 
much elevated for some hours after the experiment, 
and I felt no consequent depression either in the 
evening or the day following, but slept as soundly 
as usual.’’ 

Dr. Roget states as follows : “ The effect of the 
first inspirations of the nitrous oxide was that of 
making me vertiginous, and producing a tingling 
sensation in my hands and feet : as these feelings 
increased, I seemed to lose the sense of my own 
weight, and imagined I was sinking into the ground. 

I then felt a drowsiness gradually steal upon me, 
and a disinclination to motion : even the actions of 
inspiring and expiring were not performed without 
effort ; and it also required some attention of mind 
to keep my nostrils closed with my fingers. I was 
gradually roused from this torpor by a kind of deli- 
rium, which came on so rapidly that the air-bag 
dropped from my hands. This sensation increased 
for about a minute after I had ceased to breathe, to 
a much greater degree than before, and I suddenly 
lost sight of all objects around me, they being appa- 
rently obscured by clouds, in which were many 
luminous points, similar to what is often experienced 
on rising suddenly and stretching out the arms, 
after sitting long in one position. I felt myself 
totally incapable of speaking, and for some time 
lost all consciousness of where I was, or who was 
near me. My whole frame felt as if violently agi- 
tated : 1 thought I panted violently ; my heart 



MAGAZINE OF SCIENCE. 


S35 


«e«med to palpitate, and every artery to throb with 
violence ; I felt a singing in my ears ; all the vital 
motions seemed to be irresistibly hurried on, as if 
their equilibrium had been destroyed, and every, 
thing was running headlong into confusion. My 
ideas succeeded one another with extreme rapidity, 
thoughts rushed like a torrent through my mind, 
as if their velocity had been suddenly accelerated by 
the bursting of a barrier which had before retained 
them in their natural and equable course. This 
state of extreme hurry, agitation, and tumult, was 
but transient. Every unnatural sensation gradually 
subsided ; and in about a quarter of an hour after 
I had ceased to breathe the gas, I was nearly in the 
same state in which I had been at the commence, 
ment of the experiment. I cannot remember that 
I experienced the least pleasure from any of these 
sensations. I can, however, easily conceive, that 
by frequent repetition I might reconcile myself to 
them, and possibly even receive pleasure from 
the same sensations which were then unpleasant. 

1 am sensible that the account I have been able 
to give of my feelings is very imperfect. For, 
however calculated their violence and novelty 
were to leave a lasting impression on the memory, 
these circumstances were for that very reason unfa- 
vorable to accuracy of comparison with sensations 
already familiar. The nature of the sensations 
themselves, which bore greater resemblance to a 
half-delirious dream than to any distinct state of 
mind capable of being accurately remembered, con- 
tributes very much to increase the difficulty. And 
as it is above two months since 1 made the experi- 
ment, many of the minuter circumstances have, 
probably escaped me.'' 

Nitrous oxide is not permanently elastic; for by 
subjecting it to a pressure of about 50 atmospheres 
at the temperature of 50°, Mr. Faraday obtained it 
in the liquid form. It was thus procured by seal- 
ing up some nitrate of ammonia in a bent tube and 
heating it, while the other end was kept cool. 
Many explosions occurred with very strong tubes, 
and the experiment is always attended with risk. 
The tube, when cooled, is found to contain two 
»aids : the heavier is water, a little acid ; the 
hghter, liquid nitrous oxide ; it is limpid, colorless, 
and so volatile, that the heat of the hand generally 
makes it disappear in vapor. The application of 
ice and salt condenses it again. It has not con- 
gealed by cold. Its refractive power is less than j 
that of any known fluid. A tube being opened in j 
the air, the nitrous oxide immediately burst into 
vapor. Another tube was opened under water, and i 
the vapor collected and examined proved to be 
iiitrous oxide. 

Nitrous oxide supports combustion, and a taper 
introduced into it has its flame much augmented, 
and surrounded by a purplish halo. Phosphorus 
and sulphur, when introduced in a state of vivid | 
ignition into this gas, are capable of decomposing 
it, and burn with the same appearance nearly as in 
oxygen ; but if, when put into the gas, they are 
merely burning dimly, they then do not decompose 
it, and are extinguished; so that they may be 
melted in the gas, or even touched with a red-hot 
wire without inflaming. Charcoal, and many of 
the metals, also decompose nitrous oxide at high 
temperatures. 

At a red heat this gas is decomposed, and two 
volumes of it are resolved into two volumea of 
nitrogen and one volume of oxygen, so that it thus 
Buflers an increase of bulk. 


The analysis of this gas may also be effeoted by 
detonation with hydrogen. When a mixture of 
one volume of nitrous oxide and one volume of 
hydrogen is fired by the electric spark, water is pro- 
duced and one volume of nitrogen remains. Now, 
as one volume of hydrogen takes half a volume of 
oxygen to form water, nitrous oxide must consist 
of two volumes of nitrogen and one volur^^e of oxy- 
gen; these three volumes being so condensed, in 
consequence of chemical union, as only to fill the 
space of two volumes. 

Note . — It may be advisable to remark, that the 
gas, if not pure, is highly dangerous to inhale ; to 
test if it be so, it is only necessary to hold a can- 
dle before a small jet of it. If pure, the fiame will 
appear large and yellow. To administer it, pro- 
cure a bladder, which will hold about 2 gallons, and 
furnish it with a wide mouth-piece, such as a tube 
about f of an inch in diameter. The bladder hav- 
ing been filled with gas, direct the person who is 
to receive it, to sit down on a chair, and to hold his 
nose, so that he shall be obliged to breathe through 
his mouth ; then let him make a full expiration of 
all the air in his lungs, and instead of inhaling com- 
mon air again, the operator must put ttte bladder to 
his mouth, and hold it there. The person who re- 
ceives it will m about a minute show the eifects. 

ON THE EPOCHS OF VECJETXTION. 

BY M. HENRY BBROHAOS, OF BERLIN. 

Nature has made essential distinctions in the 
period of germination, which, as is well known, 
are in a great measure caused by the constitution 
of the seeds themselves. Thus rye, millet, and 
most of the cerealia, germinate in two or three 
days ; lettuce, the gourd, and the water-cress, in 
from five to seven ; the bean and onion in about 
twenty ; parsley in forty days ; columbine, the 
almond, the peony, the hazel-nut, &c. in from six 
to eight months ; and, finally, the rose germinates 
between the first and second year. 

As caloric is the most powerful of the agents 
which operate upon vegetation, so must it also 
exercise the greatest and most direct influence on 
germination. Consequently the principle may be 
adopted that this phenomenon of vegetable growth 
stands constantly in connexion with the diflerent 
degrees of temperature of the soil by which the 
seeds are surrounded. 

We recognise a more evident proof of the truth 
of this principle in the fact that the seeds of tropical 
plants, when sown in temperate climates, germinate 
much later than in their native soils ; while the 
germination of seeds of colder countries is extra- 
ordinarily hastened by their being sown in temperate 
climates. 

Hence, in the greenhouses of our botanic gardens, 
we must elevate the temperature considerably in 
order to induce germination in the seeds of tropical 
countries ; and hence we must shelter the seeds of 
northern countries in the coldest and most shady 
spots in order to hasten their vegetation. 

The difference of temperature, likewise, which 
occasionally occurs in one and the same season in 
different years exercises a great influence on the 
epochs of germination. In fact, we not unfrequently 
see that seeds of the same plants germinate much 
earlier when the spring arrives soon, and a mild 
rainy winter had preceded it, but much later when 
the heat of spring has been delayed by a severo 
winter. 
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Frondescence, that is the unfolding of the leaf- 
buds, is subjected to the same changes vrhicYi are 
obsenrable in the germination of seeds ; for the 
difference of climate and that of the seasons exercise 
the greatest infirtencc on this second epoch of 
vegetation. 

The lilac (Syringa vulgaris) unfolds its leaves, 

In the^ieighbourhood of Naples (lat. 41^), in the 
first half of Uic month of January. 

In England and near Paris (lat. 49°), as observed 
during many years, on the 12th March, as a mean. 

In the middle districts of Sweden, Upsala (lat.G0°) 
at the beginning of March. 

The elm {Ulmtu eampestris') unfolds its leaves, 

At Naples, at the beginning of February ; 

At Paris, in the month of March ; 

In England, on the 15th April; 

At Upsala, in the middle of March. 

The birch {Betula alba) unfolds its leaves, 

At Naples, in the month of March ; 

At Paris, in April ; 

In England, the 29th March ; 

At Upsala, in the first days of May. 

The beech (Fagus sylvatica) unfolds its leaves. 

At Naplds, towards the end of March ; 

In England, the 1st May ; 

At Upsala, in the first days of May. 

The lime-tree (Tilia) unfolds its leaf-buds, 

At Napkss, towards the end of March ; 

In England,*the 13th April ; 

At Upsala, in the first days of May. 

The Oak {Q^ercHs) unfolds its leaves, 

At Naples, the beginning of April ; 

At Paris, in May ; 

In England, the 2fith April ; 

At Upsala, the first days of May. 

Investigations made regarding the various periods 
of the development of the flowers or efflorescence 
in the middle latitudes of Europe and North 
America, according to a communication made by 
the late M. Schiibler, prove, as a general result, 
that the development of flowers is four days later 
for each degree of latitude towards the north. 
According to corresponding observations which 
were made, at the request of M. Schiibler, by the 
naturalists assembled at Berlin in the autumn of 
1828, during the following summer at Parma in 
Lombardy, and in various places farther to the 
north, it appears that the same plants flower at 
Zurich six days later than at Parma, at Tubingen 
thirteen days later, at Jena seventeen, at Berlin 
twenty.five, at Hamburgh thirty-three, at Greifswald 
thirty-six, and at Christiana no less than fifty-two 
days later than at Parma. 

This likewise holds good in a corresponding way 
with vegetation at points at a higher elevation. In 
a district lying 1000 feet higher, the growth of 
plants, in our geographical position, is rendered at 
least ten to fourteen days later. 

In Saxony the following observations were made 
in the years 1833 and 1834, regarding some of 
the periodical phenomena of the vegetable kingdom 
which depend on the influence of the climate ; and 
the subjects of these experiments were the chief 
plants used as food. 

In higher latitudes, in districts situated in the 
north of Germany, the development of vegetation is 
less retarded than in more southern positions ; the 
delay of the development of efflorescence between 
Hamburgh and Christiana amounts to only 3.4 days 


for one degree’s approach towards the north, while 
that between Southern Germany and Smyrna in 
Asia Minor, which is in the same parallel as the 
most southern portions of Europe, amounts for the 
same space to 7.4 days. 

The cause of this difference arises from the 
different lengths of the days, which in higher 
latitudes, during the warm period of the year, 
increase in a mnch greater degree than they do in 
southern parallels, by which the vegetation is 
hastened into development more speedily ; and it 
is only in this way that it is possible in higher 
latitudes for various summer plants to reach their 
requisite maturity. 

Some plants exhibit in this respect remarkable 
differences ; the activity of vegetation is not increased 
in equal proportions in different plants by the same 
elevation of temperature. Plants of northern 
climates are leas retarded in their development at 
the same low temperature than are plants of more 
southern regions. 

CTo be continued.) 

MISCELLANIES. 

Effects of Winds upon the Atmosphere . — ^The 
following laws have been deduced from extended 
experiments by Kamtz and Dove. 1. The barometer 
falls under the influence of the east, south-east and 
south winds ; the descent changes to ascent by 
the south-west wind ; rises by the west, north-west 
and north winds ; the ascent changes to descent by 
the north-east wind. This law is deduced from 
observations, made as Paris four times a day, at first 
for five years, then for ten years, 1816-25. 2. The 
thermometer rises by the east, south-east and south 
winds ; the ascent changes to descent by the south- 
west wind ; falls by the west, north-west and north ; 
the descent changes to ascent by the north-east 
wind. This and the following are believed to be 
based upon observations made at Paris and London, 
and have been confirmed by observations of Kamtz 
himself during four years. 3. The elasticity of 
aqueous vapor is increased by the east, south-east, 
and south winds ; its increase changes to decrease 
by the south-west wind ; it decreases by the west, 
north-east, and north winds, and its decrease changes 
to increase by the north-east wind. 4. The humidity 
of the atmosphere decreases relatively from the 
west wind, passing by the north to the east, and 
increases, on the contrary, from the east by the 
south to the west. — Inventors* Advocate. 

Melting Snow with Salt . — People are in the habit 
of sprinkling salt upon snow before their doors. 
They could not do a more silly or injurious thing. The 
result is to change dry snow or ice at the tempera- 
ture of 32 to brine at 0. The injurious effect of 
damp upon the feet at this excessive degree of cold 
is likely to be extreme. If, then, any one does 
sprinkle salt upon snow in the street, he ought to 
feel it a matter of conscience to sweep it away im- 
mediately. — Faraday. 

Perfume of JFVotoers.-— According to the experi- 
ments of MM. Schiibler and Kohler of Tubingen, 
white flowers are the most numerous in creation, 
and the most odoriferous; and to these succeed 
the red flowers. 

New Black Ink.—^S. very beautiful black ink, 
of easy preparation, may be made from the flowers 
of the \v\&.~-^Athenmtm. 


Lohoon ;— Prlnlod by D. Fuancib, 6 , White Horae Une, Mile End.—Publlahed by W. Britiaim, 11. Pateruc^ater Koa. 
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ELECTRO-MAGNETISM. 

{Remmed from page 299.) 

In our resumption of thesubject of electro-magnetism, 
it is necessary, before proceeding to the rotative 
experiments, to show more particularly than we have 
hitherto done, the magnetic effects induced in vari- 
ous metl^lic substances, when the electric fluid is 
made to traverse them ; coiiflning our attention 
chiefly to the attractions and repulsions such mag- 
nets exhibit, and the similar polarity they exhibit to 
ordinary magnets. Let it be remarked here, that 
the terra electro-magnetic means not merely a steel 
or iron bar made magnetic by electricity, but also any 
coil or arrangement of wires through which the 
electric fluid is passing in such a manner as to make 
it put on the properties of a magnet. 

We have already seen in an introductory paper on 
this subject, (page 171) that when a common wire 
transmits a current of electricity, its two sides 
become magnetic ; one side showing the effects of a 
north pole, the other side that of a south pole. Now 
if the wires be multiplied, so the effect will be mul- 
tiplied als(^; and from a coil of wire we shall have a 
series of north poles pointing one way and an equal 
series of south poles turning the contrary way ; and 
these, if the current be strong and the connections 
good, will have considerable directive and attractive 
force. ^ 

The apparatus repi'esented in Pig. 1, illustrates 
some of these principles. It consists of a flat para- 
lellogram of covered copper wire, bent so as to dip 
into two mercury cups above and remaining suspended 
beneath. The lower portion of the wire may be 
bent only once, or it may make several rings, in 
either case acting in the same manner, and with 
nearly equal power. The stand bears a brass sup- 
port, terminating in a round piece of wood at top, 
through which pass two wires, each of which is termi- 
nated at either end with mercury cups. When the 
points of the wire frame are placed in their appointed 
cups, and a current of the electric fluid from a small 
battery is made to travcTse the wire, it will move 
itself gradually round until it reaches a situation 
transverse with the magnetic meridian, or in other 
words, will be nearly cast and west ; one side of the 
wire having north polarity, the other side south 
polarity. 

The same result is shown by the use of Sturgeon's 
spiral card, Fig. 2. This is a circular piece of card 
with a wire terminating in a point at top, and con- 
tinued in a spiral form over the surface of the card 
till it arrives at the middle, where the wire passes 
through the card and being passed straight down- 
wards, rests in a mercury cup on the foot. The 
battery current being made to pass over through the 
wire, the instrument arranges itself as the last, that 
is, east and west, or across the magnetic meridian. 

Another apparatus, invented by Mr. Sturgeon, is 
of similar delicacy and equally shows the effect of 
the passage of a stream of the electric fluid in in- 
ducing polarity. This apparatus is represented in 
Fig. 3. It consists of a paralellogram of wire, one end 
of which is connected with the mercury cup at the 
top of the stand, the other end terminating in a 
similar cup ; as soon as the current is passed around 
the paralellogram, it turns itself in a manner accor- 
dant to the former instruments. Another fact is 
also brought before our notice, by having two of these 
instruments, that similar poles repel each other and 
opposite poles attract, just the same as in the ordi- 
wrj magnet, showing that electro-magnets are 


analogous to others in the effect of attraction and 
repulsion, as well as in dip and polarity. 

The ingenious apparatus of M. de Rive, is Siill 
more conclusive, and enables us to prove still better 
than by the above, the laws by which the above and 
similar implements are affected. De Rive's floating 
battery is represented in its simplest form in Fig. 4. 
It consists of a ring of wire, about 1 inch in diameter, 
holding a small strip of zinc at one end and another 
small strip at the other end, the whole being inserted 
into a cork to render it buoyant. This is then floated 
in a basin of acidulated water, and small as 
it is, yet there will be a suflSciency of fluid disturbed 
to make the little apparatus arrange itself east and 
west, one side of the wire being north and the other 
side south. (It is proper to remark that if the ring 
of wire be made by twisting the wire round several 
times the instrument will be more powerful.) We 
have now to prove that one side of this ring of wire 
is really north and the other really south, and this 
is done by presenting to either side the pole of a bar 
magnet, when using the same pole it will be attracted 
in the one instance and repelled in the other. And 
the manner of this attraction and repulsion forms 
one of the most singular and apparently incompre- 
hensible phenomena, that the whole range of science 
produces. First, we must premise, that the floating 
battery be in a sufficiently large basin to allow it per- 
fect freedom of motion, and the bar magnet held 
towards it be small enough to pass easily through 
the ring of wire, then holing one pole of the mag- 
net to the side of the ring where it is attracted, the 
ring will gradually approach the magnet, will pass 
over it and slide along until it arrives at the centre 
of the magnet, where it will stop ; if now the ring 
be held still and the magnet drawn out, and placed 
in the same position as before, but with the poles 
reversed, it is just i)ossible that the ring may be in 
the point of equilibrium as before, but if inclined 
a little away from this point, it will, instead of sail- 
ing to the centre again, move outwards, and be 
thrown off the end of the magnet with some force, 
it will then turn itself round, and presenting its 
other side, will gradually slide back again to the 
centre of the magnet as at first. 

The explanation of this phenomenon, singular .u 
it is, is very easy, as will be seen by the following 
cut, which represents a bar magnet, and a side \ it‘w of 
the floating ring. 



Suppose the current is so passing, that the side 
of the ring nearest to the magnet is south, and that 
the north pole of the magnet be presented to it. 
It is evident, that the pole of the magnet and the 
side of the ring nearest to it, are in opposite states, 
attraction therefore takes place, and the ring slides 
over the pole of the magnet ; at this exact point, 
the pole itself exerts no influence, but the whole of 
that end of the magnet is endowed with north po- 
larity, more or less ; therefore the ring is still 
attracted beyond the exact polar point, and a^ soon 
as it is so, be it but by a hair's breadth, the north 
side of the ring is opposed to the north pol^f the 
magnet, and repulsion takes place between thm, and 
the ring is urged forwards with renewed impulA ; this 
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impulse however, gradually lessens, until the ring 
attains the central point, when the south pole of the 
magnet exerts its power to stop it from coming 
further. The second case, when the ring sails out- 
ward, is no leas easily accounted for ; we have only 
to suppose the magnet turned end for end*, and the 
ring resting near the middle of it, when the same 
causes, but diiferently exerted, occasion that effect 
also. 

Fig. 5, shows an improvement upon M. de Rive’s 
apparatus, suggested by Mr. Marsh ; the ring of wire 
and cork is as before, but the strip of copper is made 
to surround the zinc, and the metals, that is, the 
zinc and copper, are inclosed in a small glass tube; 
this being filled with acid and water, there is no ne- 
cessity that the water in the basin should be acidu- 
lated, thereby taking away the expense and annoyance 
of a large quantity of materials. 

Another apparatus was invented by Mr. Faraday, 
to show the attractive and repulsive eftects of two 
streams of electric fluid passing along wires placed 
near to each other, (see Fig. 6.) If the current of 
one battery be made to pass along the foremost wire, 
and a current from a second battery be made to 
pass along the second wire in the same direction, 
the wires will attract each other ; but if one of 
these currents be reversed in direction, the wires 
will repel each other. 

Now we come to consider helices, or longitudinal 
coils, such as that represented in Fig. 7. If a coil 
of this kind be suspended instead of the fiat coil 
in Fig. 2, the result will be, that one end of it will 
point to the north, and the other to the south, ex- 
actly as an ordinary magnet, and this for the same 
reason, as the fiat coil (No. 2,) turns its sides to the 
north and south. If we examine one of these helices, 
we find that each ring of it has north polarity on 
one side, and south on the other : now supposing 
there are ten rings or coils, there would be ten north 
poles, all pointing one way, and ten south poles, 
the contrary. We also find every one of these poles, 
except one north pole at one end, and one south pole 
at the other end, has a contrary pole next to it, 
therefore nine north poles and nine south poles neu- 
tralize each other, and there remains but two to in- 
duce the motion of the whole machine ; but these 
two poles are distant from each other, having the 
same influence one upon the other, and being in- 
fluenced by the same causes as a common suspended 
bar magnet, which it exactly resembles in every 
j)articular of action. 

This will explain the north and south polarity, 
which the modification of M. De la Rive’s, shown in 
Figures 8 and 9, exhibit when left floating, the one 
ill common water, the other, acidulated water. The 
explanation of these electro-magnets has already led 
us too far to enter at present into the subject of 
the influence of one electrical current upon another, 
in producing rotations ; but the particular part we 
have now endeavoured to elucidate would be in- 
complete, did we not observe, that every experi- 
ment of the kind may be exactly imitated by mag- 
netism alone, and that all these electro-magnets are 
influenced by the approach of artificial and natural 
magnets ; for example, lay one of the coils used 
to convey a small current of the electric fluid across 
a basin of water, and near it, supported by a cork, 
(see Fig. 10,) lay a small magnet ; it will be seen 
that the magnet will be attracted to one part of the 
coil, and repelled by the other ; it will, if properly 
placed, sail to the end of the coil, and turning end- 
wise, enter it, and gradually approach the centre. 


where it will fix itself, in the same manner as in 
one of the preceding experiments : the ring of wire 
glided over the magnet that was held firm, and so on 
for the rest. 

f'Tb continued.) 


ON THE EPOCHS OF VKOLi , IMN. 

( Resumed from page 336, and f , < 

Between Perth- Amboy, on the * "’ ^ O'* 

North America and Naples, there I ^ anr . 
the flowering period of the peach-tree of ten weeks, 
although the two places are nearly under the same 
parallel ; and there is a difference of six weeks in 
the case of the pear-tree, and eight in the apple. 
Perth- A.mboy, however, lies on the isothermal 
parallel of 12^°, while Naples is nearly on that of 
17°. At the former place, the winter has a tem- 
perature of onIy32°.54 F., and at the latter of 50°F. 
The mean temperature of April at New York 
(lat. 40° 40') is 49°.l F., and at T' mi ♦8°.2 F 
Amygdalus persica therefore i 

development of its blossoms at M ,1* ud 
Naples has that temperature i. "he more.* f 
February. 

The third epoch of vegetatinn, tu ripunng of 
the fruit, or fructification, is subj* . ltd to Itc same 
variations as the preceding cpc' b i both as regards 
the influence of the thermal cat ore \le season 
for one and the same place, cud tl ^ tlid'uenre of 
climates in different latitudes. 

The wheat harvest begins in the i houi hood 
of Naples in June, in Central German^ July, in 
the south of England, and in the middle districts of 
Sweden, on the 4th August. 

The barhy harvest takes place at Naples in June, 
in Central Germany in about the end of July or 
beginning of August, in England on the 14th 
August, and in the middle districts of Sweden on 
the 4th August. 

Ripe cherries are to be had in Naples in the first 
days of May, in Paris towards the end of June, in 
Central Germany about the end of June, and in the 
south of England not till the middle of July. 

Owing to the comparatively higher temperature, 
which prevails in summer in Sweden, and to the 
more rapid vegetation there than in England, the 
wheat harvest does not take place sooner in the 
south of England than at Upsala, but occurs about 
the same time ; and barley is ten days later of 
ripening in England than in Sweden. For July, 
in England, has a mean temperature of 60°. 8 F., 
and about 62°. G F. at Upsala; and August in 
England, has a mean temperature likewise of about 
60°.8 F., and in Sweden about the same,viz.60°.26 F. 

If we adopt the observations made during two 
years in Saxony, we find, as the mean result, that, 
ftom efflorescence to ripeness of fruit, 56 days are 
required for wheat, 59 for rye, 31 for barley, 45 
for oats, and 68 days for the potato. 

According to the observations made in Wurtem- 
burgh, which were continued for several years, the 
same period of vegetation required 56.4 days for 
rye, 42 1 for Triiicum speltat 51^ for winter barley 
{Hordeum vulgure)^ 25 for summer barley {Hordeum 
(Bstivum)^ and 25^ days for oats. 

In the portion of the valley of the Elbe, which 
is in Saxony, taking the mean of the two years 
1833 and 1834, the vine flowered on the 17th June, 
and the vintage began on the 16th October. 
Between the two epochs there is a period of 121 
days. In Wurtemberg, the Vitis vinfera requires 
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119.3 days; and near Stuttgart the vintage com- 
mences on the 15th October, taking the mean of 
65 years. 

From the comparison of the Saxon date, 
there results that, for every 100 feet, there is 
a delay 

In flmoering. In the harvest. 

Of wheat, 2.2 days 2.2 days 

Of rye, 1.3 2.2 

Of oats, 2.0 1.4 

Of barley, 2.2 2.2 

Of potatoes, 2.3 0.5 

The approximate results differ considerably from 
the determinations calculated by Schiibler. 

As to the fall of the leaf or defoliation, the hazel- 
tree, the ash, the lime, the poplar, and the maple, 
lose their leaves at Upsala at the very beginning 
of autumn ; while in the neighbourhood of Naples 
they remain in full foliage during the whole month 
of November. The apple-tree, the fig-tree, the 
elm, the birch, and the different kinds of oak, 
which in Paris are deprived of their leaves at the 
beginning of November, retain them at Naples till 
the end of December. 

In EngKLnd, the walnut is one of the first trees 
which loses its leaves ; and after it the raullberry, 
the ash, especially when it has had much blossom, 
and then the horse-chesnut. All supported trees 
so long *i8 their heads are sound, retain their 
leaves for a long time. Apple and peach trees 
often remain green till the end of November. 
Y oung beeches never cast their leaves before the 
new year, and only do so when the new leaves 
force them off; tall beeches lose their leaves 
towards the end of October. — Jpyom Berghauu^s 
Almanac for 1840. 


ADVANTAGE GAINED BY HEATING GAS 
BEFORE BURNING. 

The efficacy of the patent lately taken out by 
Mr. Smith, of Leamington, for a hot gas burner, 
in which the gas is heated by the flame before it is 
consumed, was tested by Mr. J. T. Cooper, in a 
series of experiments, of which the following are 
the results, as given by himself in a letter to Mr. 
Smith : — 

** I find that when your patent form of apparatus 
is used with any argand burner, that the average 
increase of light from the consumption of the same 
quantity of gas, as ascertained by a great number 
of experiments, is in the ratio of 119 to 100, or an 
increase of nearly one-fifth ; for with the gas which 
I employed, the consumption of feet per hour 
gave, when consumed by an argand burner of 16 
holes, without your apparatus being attached, a 
light equal to IGf caudles, and with the consump- 
tion of tne same quantity, in the same time, and 
with the same burner, with your apparatus added, 
the light produced was equal to 20 candles. 

Although I felt in a great measure satisfied 
with the results I had obtained by this method of 
experimenting, yet 1 thought it desirable to vary 
the mode of operating, which I did in the following 
manner : — Having accurately adjusted two of Mr. 
Crosley's experimental meters, so that they re- 
gistered precisely the same, I selected two similar 
Dixon’s burners, and attached one of them to one 
of the meters, with your patent apparatus added, 
and the other to the other meter, without your 
patent apparatus, and regulated the supply cock to 


each, so that they gave shadows of equal intensity. 

A considerable number of experiments were made * 
in this way in order to obtain an average, the gas ^ 
being supplied to both burners from a gas-holder, 
constructed to give equal and uniform pressures ; 
the results were that the hot gas burner consumed 
5*3 feet per hour, while the burner arranged in the 
common way for an equal intensity of light was 
consuming 6*43 feet, wUch is in the rate of 100 to 
121*3. 

“ In order to be certain thal there was no diffe- 
rence to be attributed to any slight difference in the 
construction of the burners themselves, they were 
reversed, that is, the burner which had been used 
with the hot gas apparatus was applied to the ordi- 
nary mode of burning, and vice versa ; the average 
results obtained were, the hot gas burner consumed 
5‘6 feet per hour, and the other 6:65 feet per hour, 
which is in the rate of 100 to 119. 

“ Now in the first series of trials, the ratios were 
as 100 to 121*3, and in the second as 100 to 119, 
the mean of which is, as 100 to 120, or an increase 
in illuminating intensity of 20 per cent. ; which ac- 
cords as near as can be expected with the first ob- 
tained results, and by methods so different, that I 
am induced to place the greatest reliance on their 
accuracy. 

“ The difference of increase in illuminating in- 
tensity by the use of the hot gas apparatus, is how- 
ever more remarkable when the common bat-wing 
burner is employed; for I found that when two 
similar burners of this kind were substituted for the 
argands, as in the former experiments, and being 
adjusted by their regulating cocks, to prodin e equal 
intensities of light, as determined by shadows, while 
that burner which was attached to the hot gas ap- 
paratus was consuming 4*36 feet per hour, the 
other which had not the advantage of the hot gas 
apparatus was burning 5*9 feet per hour ; these as 
in the former cases, being averages of a number of 
trials. The burners were then reversed as in the 
former experiments, and the results obtained were 
precisely the same ; the ratios in these instances 
being as 100 to 135*3, or nearly 40 per cent.” — 
Inventors^ Advocate. 


GUM. 

(Resumed from page 325, and concluded.) 

THIRD SPECIES. 

Common Gum, — This is what exudes from the 
bark and even from the pericarp of our fruit trees, 
such as the almond, the plum, the peach, and even 
the apple tree, at tlie period of the maturity of the 
fruits, that is when the vegetable, passing into & 
state of temporary repose, has no longer any woody 
textures to elaborate. In consequence of the cracks 
which it occasions in making its way to the surface, 
this exudation of a substance tending to organize is, 
by gardeners, reckoned a disease of the trees ; and 
it is checked by paring the surface to the quick and 
covering the wound with a mixture of wax and tur- 
pentine, or, which is better, with a mixture of clay 
and cow dung, to exclude the air. 

This product is an object of commerce, and much 
used in the arts in place of gum arabic on account 
of its cheapness. Common gum is more colored, 
less hard, and not so brittle as gum arabic. It is 
also less soluble, and its solution is less viscid. It 
contains gallic add which renders it astringent. It 
is not completely precipitated by alcohol, and the 
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iubaoetate of lead does not act on it until after they 
have been twenty-four hours mixed. It is not dis- 
turbed either by the salts of iron, or by silicate of 
potash, nitrate of mercury, or infusion of galls, but 
it is coagulated by chloride of tin. 

FOURTH 8PBCIES. 

If we view in connexion with what has been 
{already said, 1st, respecting gluten, a substance 
< apable of imbibing water almost to an unlimited 
t xtent, and even becoming soluble in water or alco- 
1 ol by means of an acid or an alkali ; 2d, respect- 
ing t^ phenomena of the growth of woody textures ; 
tnd, 3d, respecting the part which gum acts in the 
Irrmation of the textures and the consequently in- 
dispensable necessity for its presence in the cells of 
every texture, whether woody or glutinous ; — ^we 
fehall have little difficulty in admitting that the 
results of many analytical inquiries may be affected 
by a similar connexion actually existing ; in other 
vords, that, in consequence of the tearing or decom- 
pcsidon of the textures, a portion of gluten more or 
le&s altered, and of the debris of the woody texture, 
may be carried along with the gum which exudes ; 
so that the substance which will then be pre- 
sented to us, instead of forming a limpid solu- 
tion like gum, will form a more or less consistent 
mucilage. To diminish this consistence it will be 
necessary to employ considerable quantities of 
water, especially if we have to treat the substance 
after it has been dried. This mucilage will pass 
through the filter not in drops but in retractile 
threads, the filter will soon be obstructed, and the 
matter left on it will be found to consist of those 
textures which are the farthest advanced in deve- 
lopment. It may happen that alcohol will not pre- 
cipitate the whole of a mixture such as this, owing 
to the presence of an acid. The alkalis and certain 
acids will destroy the cohesion of the organized sub- 
stance, and give to it the solubility of the substance, 
tending to organize. The precipitates obtained by 
means of reagents will be di^erent, according to the 
natui e of the salts contained in the organ which is 
analyzed, and which are, of course, dissolved by the 
water employed to extract the gum from it. 

T1 ese principles, now so evidently incontestible, 
must have escaped the notice of those who adhered 
to tie old methods of analysis. Accordingly, they 
indulged themselves without scruple in the pleasure 
of creating almost as many names as there were 
mixtures of this sort submitted by them to experi- 
ment. Thus gum bassora, gum tragacanth, cherry- 
tree gum, the gum of the plum tree, linseed, the 
seeds of the quince, the bulbs of the hyacinth, the 
roots of the marshmallow, the tubercles of the 
orchis, &c. &c. have furnished each a variety of this 
mucilage. But, when the attention has once been 
drawn to the subject, it is sufficient to glance over 
the descriptions of these illusory substances to see 
the reason of the differences which they exhibit. It 
18 worthy of remark that these substances, when 
distilled, yield much more ammonia than gum 
arabic does ; that they are changed by the action 
of nitric acid into mucic, malic, and oxalic acids; 
that they swell up when steeped in water ; and, above 
all, that by agitation with water they render it 
milky. 

In order to separate the gum from the textures 
blended with it in these mixtures, we would advise 
that they should be treated with carbonate of lime, 
to saturate the disguised acid to which the gluten 
may owe its solubility, that they should then be 


dried by a moderate heat, and that the mass should 
be steeped in water for several days, after which 
the limpid part should be cautiously decanted. 
We do not, indeed, thus obtain be whole of the 
gum, but we have a solution containing nothing but 
gum. 

The elementary analysis of gum tragacanth was 
executed by Hermann, who did not find in it the 
smaller proportion of carbon than gum aiabic. 

Carbon, 40.50 ; oxygen, 52.89 ; hydrogen, 6.61. 

Acetate and subacetate of lead, chloride of tin, 
and nitrate of mercury, precipitate the mucilage of 
gum tragacanth, of linseed, and of quince seeds. 
The infusion of galls renders the first turbid, but 
not the other two. The silicate of potash does not 
act on any of them. 

Applications , — Gum arabic is used to give lustre 
to silk and other stuffs, to render colors laid on pa- 
per more brilliant, to give cohesion to fumigating 
pastiles, and to keep suspended in water coloring 
or other matters which would otherwise subside. 
The mucilage of linseed is used in medicine for the 
preparation of emollient cataplasms, and emulsions 
are prepared with that of gum tragacanth. 

But it ought to be remembered ir , therapeutics 
that these gums being, in general, mixtures of vari- 
ous substances, it cannot be admitted a priori that 
they may be indiscriminately substituted for each 
other. This is a point which expejfience must 
decide. » 


INDIAN STEEL, OR WOOTZ. 

The wootz ore consists of the magnetic oxide of 
iron, united with quartz, in proportions which do 
not seem to differ much, being generally about 42 
of quartz, and 58 of magnetic oxide. Its grains 
are of various size, down to a sandy texture. The 
natives prepare it for smelting by pounding the ore, 
and winnowing away the stony matrix, a task at 
which the Hindoo females are very dexterous. The 
manner in which iron ore is smelted and converted 
into wootz, or Indian steel, by the natives at the 
present day, is probably the very same that was 
practised by them at the time of the invasion of 
Alexander ; and it is a uniform process, from the 
Himalaya mountains to Cape Comorin. The fur- 
nace, or bloomery, in which the ore is smelted, is 
from 4 to 5 feet high ; it is somewhat pear-shaped, 
being about 2 feet wide at bottom, and 1 foot at 
top ; it is built entirely of clay, so that a couple of 
men can finish its erection in a few hours, and have 
it ready for use the next day. There is an opening 
in front, about a foot or more in height, which is 
built up with clay at the commencement, and broken 
down at the end, of each smelting operation. The 
bellows are usually made of a goat’s skin, which has 
been stripped from the animal without ripping open 
the part covering the belly. The apertures at the 
legs are tied up, and a nozzle of bamboo is fastened 
in the opening formed by the neck. The orifice of 
the tail is enlarged and distended by two slips of 
bamboo. These are grasped in the hand, and kept 
close together in making the stroke for the blast ; 
in the returning stroke ^ey are separated to admit 
the air. By working a bellows of this kind with 
each hand, making alternate strokes, a pretty uni- 
form blast is I roduced. The bamboo nozzles of the 
bellows are inserted into tubes of clay, which pass 
into the furnace at the bottom corners of the tempo- 
rary wall in front. The furnace is filled with 
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charcoal, and a lighted coal being introduced before 
the nozzles, the mass in the interior is soon kindled. 
As soon as this is accomplished, a small portion of 
the ore, previously moistened with water, to pre- 
vent it from running through the charcoal, but 
without a.»' duA whatever, is laid on the top of 
the coals, '>d with charcoal to fill up the 

furnace. 

In thi;, '' i’e and fuel are supplied ; and 

the bel-ow^ n ^ed for 3 or 4 hours, when the 
proces is , d; and the temporary wall in 
front be: j u down, the bloom is removed by 
a pair of tonga from the bottom of the furnace. 
It is then beaten with a wooden mallet, to separate 
as much of the scoriae as possible from it, and, 
while still red-hot, it is cut through the middle, but 
not separated, in order merely to show the quality 
of the interior of the mass. In this state it is sold 
to the blacksmiths, who make it into bar iron. 
The proportion of such iron made by the natives, 
from 100 parts of nre, is about 15 parts. In con- 
ver'^n the ium o steel, the natives cut it into 
pie( 1 1 'o (mable it to pack better in the crucible, 
whi^ ti *> lorrneJ of refractory clay, mixed with a 
larg* <jnant’t ^.^-arred husk of rice. It is sel- 
dom chained more than a pound of iron, which 
is pal in w a proper weight of dried wood 

chopped smaj. ..d both are covered with one or 
two ic.n th#* proportions being in general, 
10 p'irts oi ir.>. ro 1 of wood and leaves. The 
mouth of '.hs crucible is then stopped with a hand- 
ful of tci ' ered ‘'lay, rammed in very closely, to 
excludj LiiC . i.. T’ wood preferred is the Cassia 
auriculataf and the leaf, that of the Asclepias 
giganteay or the Convolvulus laurifohvs* As soon 
as the clay plugs of the crucibles are dry, from 
20 to 24 of them are built up in the form of an 
arch, in a small blast furnace ; they are kept 
covered with charcoal, and subjected to heat urged 
by a blast fur about two hours and a half, w’hen the 
process is considered to be complete. The crucibles 
being now taken out of the furnace, and allowed to 
cool, are broken, and the steel is found in the form 
of a cake, rounded by the bottom of the crucible. 
When the fusion has been perfect, the top of the 
cake is covered with striae, radiating from the centre, 
and is free from holes and rough proj'eotions ; but 
if the fusion has been imperfect, the surface of the 
cake has a honeycomb appearance, with projecting 
lumps of malleable iron. On an average, four out 
of five cakes are more or less defective. These 
imperfections have been tried to be corrected in 
London, by re- melting the cakes, and running 
them into ingots ; but it is obvious, that when the 
cakes consist partially of malleable iron, and of 
unreduced oxide, simple fusion cannot convert them 
into good steel. When care is taken, however, to 
select only such cakes as are perfect, to re-melt 
them then ughly, and tilt them carefully into rods, 
an article has been produced, which possesses all 
the requisites of fine steel in an eminent degree. 
In the supplement to the Encyclopaidia Britannica, 
article Cutlery, the late Mr. Stodart, of the Strand, 
a very competent judge, has declared “ that for the 
purposes of fine cutlery, it is infinitely superior to 
the best English cast steel,’ ^ 

The natives prepare the cakes for being drawn 
into bars, by annealing them for several hours hi a 
small cbarcx>al furnace, actuated by bellows; the 
current of air being made to play upon the cakes 
while tu ned over before it ; whereby a portion of 
the combined carbon is probably dissipated, and 


the steel is softened ; without which operation the 
cakes would break in the attempt to draw them. 
They are drawn by a hammer of a few pounds 
weight. 

^ The natives weld two pieces of cast steel, by 
giving to each a sloping face, jagged all over 
with a small chisel ; then applying them with some 
calcined borax between, and tying them together 
with a wire, they are brought to a full red heat, 
and united by a few smart blows of a hammer. 

The ordinary bar iron of Sweden and England, 
when converted by cementation, into steel, ex- 
hibits upon its surface numerous small warty 
points, but few or no distinct vesicular eruptions; 
whereas the Dannemora and the Ulverston steels 
present, all over the surface of the bars, well 
raised blisters, upwards of three-eighths of an inch 
in diameter, horizontally, but somewhat flattened 
at top. Iron of an inferior description, when 
highly converted in the cementing-chest, becomes 
grey on the outer edges of the fracture ; while 
that of Dannemora acquires a silvery color and 
lustre on the edges, with crystalline facets within. 
The highly converted steel is used for tools that 
require to be made very hard ; the slightly con- 
verted, for softer and more elastic articles, such 
as springs and sword blades. 


VENEERING. 

Veneering is the method of covering an inferior 
wood with a surface of a very superior kind, so that 
the parts of the article of furniture thus manufac- 
tured wliich meet the eye, appear to the same advan- 
tage as if the whole work were of the best description. 
If this be well performed, it is very durable, looks 
well to the last, and is attainable at an expense 
considerably less than a similar article would cost if 
manufactured of the same wood throughout, but 
of an inferior quality. 

The principal requisite to ensure success in 
veneering, is to select well-seasoned wood for the 
ground, to use the best and strongest glue. Be 
careful to exclude the air in gluing on your veneer, 
or a blister will arise, and spoil your work in that 
part. We need not add any more to these remarks, 
as the following process contains the most essential 
directions necessary. 

Common Veneering . — It is a desideratum among 
workmen to veneer their work in such a manner 
that it will stand. Several of the methods com- 
monly used cause the piece either to warp in wind- 
ing, or otherwise to get hollow, after the work is 
finished, on its upper-side ; and however careful the 
workman may be in laying his veneer, this will 
sometimes happen ; much depends upon the man- 
ner of preparing the ground, perhaps more than in 
that of laying the veneer. Select that piece of deal 
which is freest from knots ; slit it down the middle, 
or, take a piece out of the heart, and place the 
board when cut to the required length in a warm 
place for two or three days ; then joint them up, 
placing a heart edge and an outside edge together ; 
when dry, cut your top again between each joint, 
and joint it afresh ; you will then have a top glued 
up of pieces about two inches wide, and if you have 
been careful in making your joints good, you will 
have a top not so liable to cast after it is veneered, 
as many of the tops which are now done by the 
methods usually in practice. 
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You may u-se waioscot or other woody instead of 
dealy but make your joints in the same manner. 
It is also a good plauy after having veneered your 
top, to lay it on the ground on some shavings, with 
the veneer downwards ; it then dries gradually, and 
is much less likely to cast than by drying too quick. 

To Raise Old Veneers, — In repairing old cabi- 
nets, and other furniture, workmen are sometimes 
at a loss to know how to get rid of those blisters 
which appear on the surface, in consequence of the 
glue under the veneer failing or causing the vCneer 
to separate from the ground in patches ; and these 
blisters are frequently so situated, that, without 
separating the whole veneer from the ground, it is 
impossible to introduce any glue between them to 
relay it ; the great difficulty in this case is to sepa- 
rate the veneer from the ground without injuring it, 
as it adheres in many places too fast to separate 
without breaking it. We will here, therefore, show 
how this operation may be performed without diffi- 
culty, and the veneer preserved perfectly whole 
and uninjured, ready for relaying as a new piece. 
First wash the surface with boiling water, and with 
a coarse cloth remove dirt or grease ; then place it 
before the fire, or heat it with a caul ; oil its sur- 
face with common linseed oil, place it again to the 
fire, and the heat will make the oil penetrate quite 
through the veneer and soften the glue underneath ; 
then whilst hot raise the edge gently with a chisel, 
and it will separate completely from the ground : be 
careful not to use too great force, or you will spoil 
your work ; again, if it should get cold during the 
operation, apply more oil, and heat it again : repea*^ 
this process till you have entirely separated the 
veneer ; then wash off the old glue, and proceed to 
lay it again as a new veneer. 

Glue for Inlaying and Veneering, — ^The best glue 
is readily known by its transparency, and being of a 
light brown, free from clouds and streaks. Dissolve 
this in water, and to every pint add halfagillof the 
best vinegar and half an ounce of isinglass. 

To Veneer Tortoiseshell, — First observe to have 
your shell of an equal thickness, and scrape and 
clean the underside very smooth ; grind some 
Vermillion very fine, and mix it up with spirits of 
turpentine and varnish ; lay two or three coats of 
color on the under side of the shell, till it becomes 
opaque ; when dry, lay it down with good glue. 

Laying the Veneer, — Having made your work 
perfectly level with a tooth-plane apply to your 
veneer the glue, and lay it on your work ; then with 
a hot board, termed a caul, fasten it down by 
means of hand -screws, and let it remain till per- 
fectly hard. It then only remains to be cleaned off 
and polished, according to the following directions. 

In order to add to the beauty of your work, and 
produce a variety in the shade, it is necessary, be- 
fore laying on veneer, to give that side intended to 
be glued a coat or two of some color ground in 
oil or varnish, and set by to dry thoroughly before 
you lay your veneer, as red lead and vermillion 
ground together ; king's yellow, Prussian blue, or 
any color you may fancy ; and sometimes the sur- 
face is gilt on the side which you intend to lay on 
your work ; this produces a very brilliant effect, 
and even common Dutch metal applied will have 
a very good effect. 

The method here given for tortoiseshell is 
equally applicable to woods of two different colors, 
only then you need not use any other glue but 
that in common use, which must be good. 


CHEMICAL TESTS. 

(Resumed from page 328.^ 

Tests for Lead^ Arsenic^ and pha,kt when White 
Oxide ^ Zinc is supposed to be adulterated by 
them, — The two first of these adulterations may be 
accidental : the latter is wilfully done for fraudu- 
lent purposes. To detect the arsenic and’lead, put 
some of the suspected powder into a tumbler, and 
pour over it pure acetous acid, (distilled vinegar) 
decant the solution into another tumbler, and pour 
in some Harrowgate water. If lead be present, the 
sulphuretted hydrogen of this test will turn it black, 
and a precipitate of that color will accordingly fall 
down. If arsenic be contained in it, the precipitate 
wiH be yellow. In case that both these should be 
present, it will be proper to examine the precipitate 
after decantation of the supernatant liquid. To 
discover the presence of chalk ;-^when acetous acid 
is poured over it, an effervescence of carbonic acid 
gas will take place ; but as a farther proof, add a 
solution of oxalic acid to the acetous solution : an 
insoluble white precipitate of oxalate of lime will 
instantly fall down. ^ 

Sulphurous Acid Gas a Test for Water held in 
Solution in the Atmosphere, — Sulphurous acid gas 
received over mercury is an invisible aerial body ; 
but if a phial containing this gas be openet^ an imme- 
diate cloud of vapour will be seen hovering over it. 
This is caused by the ascent of the gas, and the 
great affinity it has for moisture : this it finds in 
the air, in the state of vapour from water, and with 
this vapour it immediately combines, forming a 
dense cloud. 

Muriate of Tin a Test for Tanning, — As it is of 
importance in many cases to ascertain the existence 
of tannin, or the astringent principle in vegetable 
infusions, the following may be depended on as a 
delicate test. Pour a fbw drops of the solution of 
muriate of tin into a wine glass containing an infu- 
sion of gall-nuts, or of Peruvian or oak bark. This 
salt will form an insoluble precipitate with the 
tannin contained in each of these. 

Gelatine and Tannin Tests for each other. — When 
tannin is suspected to exist in any vegetable make 
a decoction or infusion of it ; and into half a wine 
glass full, drop some solution of isinglass, size, glue, 
or animal gelatine, obtained by boiling calves feet, 
&c. If tannin exists in the infusion or decoction, 
a white or yellowish flocculent precipitate will 
instantly take place. The most ready experiment 
of this kind will be to add a few drops of the solu- 
tion of size to an infusion of galls, oak bark, or 
Peruvian bark, when the effect will be satisfactory. 
On the other hand, an infusion of galls or oak 
bark will discover the presence of gelatine, in mix- 
ture where it may exist. In all effects of this kind, 
the tannin by its astringent power, brings the gela- 
tinous particles in a closer contact, and thus coagu- 
lating, they are precipitated. It is on this princi- 
ple that leather is tanned, the raw hides contain 
gelatine, and the oak bark tannin ; and when the 
hides are immersed in pits containing the bark 
liquor, their fibres are brought in closer contact, 
and of course their texture is thus rendered tougher 
and stronger. 

Iodine and Starchy Tests for Arsenic, and Cor- 
rosive Sublimate, — ^The following method has been 
proposed by Arugnatelli, for discovering arsenic and 
corrosive sublimate in their respective solutions, 
and to distinguish them from each other. We 
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must take the starch of wheat boiled in water, until 
it is of a proper consistence, (and recently prepared ;) 
to this is to be added a sufficient quantity of iodine 
until it is of a blue color ; it is afterwards to be 
diluted with pure water, until it becomes of a beau- 
tiful azure blue. — If to this azure colored 
solution of starch we add some drops of an aqueous 
solution ^ the oxide of arsenic, the color changes 
to a redish hue, and finally is quite dissipated. 
The solution of corrosive sublimate, poured into the 
iodine and starch, produces in it almost the same 
change with the arsenic ; but if, to the fluid, dis- 
colored by the oxide of arsenic, we add some drops 
of sulphuric acid, the original blue color is restored 
with more than its original brilliancy ; whilst the 
color of the fluid that has been discharged, by the 
corrosive sublimate, cannot be restored, either by 
the sulphuric acid, or by any other means. 

Tests to detect Chlorate of Mercury, — Expose 
the suspected substance to heat, in a tube, but 
without any carbonaceous mixture, the corrosive 
sublimate will rise in fumes and line the interior 
surface of the tube with a shining white crust. 
This crust is then to be dissolved in distilled water, 
and assayed by the following tests : — First, lime- 
water will produce a precipitate of an orange yellow 
color. Second, a single drop of a dilute solution 
of sub-carbonate of potass, will, at first, produce a 
white precipitate, but on a still further addition of 
the test, an or&nge- colored sediment will be formed. 
Thirdly, water holding in solution sulphuretted 
hydrogen, will throw down a dark colored pre- 
cipitate, which when dried, and strongly heated, 
may be volatilized without any odour of garlic being 
manifested. 

Much difficulty has often been experienced in de- 
tecting the mineral substances which act as poisons, 
especially corrosive sublimate, arsenic, copper, 
lead, and bismuth ; when they have been mingled, 
in the stomach, with colored liquids, such as red 
wine and coffee, a circumstance which not un- 
firequently happens in cases of poisoning by those 
minerals. This difficulty has arisen from the color 
of red wine or coffee, changing that of the pre- 
cipitates obtained by the tests above designated. A 
method was discovered by Orfila, by which these 
inconveniences may be obviated. The process con- 
sists in first discoloring or bleaching the liquid to 
be examined, by means of a concentrated solution 
of chlorine in water (strong oxy-muriatic or chloric 
acid,) then applying the proper tests in the ordinary 
way. As the solution of chlorine decomposes but 
a very few of the mineral poisons, there are hardly 
any of them to which this method is not appli- 
cable. Nitrate of silver and tartarized antimony 
are the only exceptions likely to occur in medical 
practice. 

We shall here detail some further experiments to 
elucidate more clearly this important subject. 
Some white oxide of arsenic was dissolved in water 
and mingled with red wine, a sufficient quantity of a 
concentrated solution of chlorine was added to 
(diange the mixture to a yellow color ; a yellowish- 
red precipitate formed, composed of chlorine and 
the glutinous matter contained in the wine ; when 
this precipitate had settled, the liquor was filtered ; 
in lime-water produced a white, ammoniacal 
sulphate of copper a green, and sulphuric acid a 
yellow precipitate. The same rehults were obtained 
ftrom a mixture of coffee with white arsenic. Cor- 


rosive sublim^ treated in the same way, was pre- 
cipitated of a yclloi^ color by potass, white by 
liquid ammonia; and "61ack by sulphuretted hydro- 
rcn. Sulphate of < pper and verdigris, submitted 
to the same pr^ice-s, furnished a brownish pre- 
‘ipitate with the prussiate of potass, green with the 

seniate of potass, and black with the hydro- 
aulphnrets. Litharge and acetate of lead, treated 
in a similar way, gave rise to white precipitates 
with the sulphate of potass, black with the hydro- 
sulphurets, and bright yellow with the chromate 
of potass. If some of ^e foregoing mixtures are 
too much diluted when the tests are applied, no 
precipitates will be produced ; it will, in some cases, 
be necessary to evaporate them previously to the 
addition of the chlorine to one-hidf or one-quarter, 
or less, of their volume ; when the desired effects 
will be produced. 

7b determine whether a Mineral contains Lead . — 
Break a small portion from the ore, and observe the 
fragments and their brilliancy ; now place a bit not 
larger than a pepper-corn on a piece of charcoal, 
then with the blow-pipe, blow through the flame of 
a caiidle, directing the jet upon the mineral. If it 
contains lead, it will instantly discharge sulphureous 
vapours, and in half a minute, the lead will be re- 
duced. 

The ores of this metal are numerous ; the most 
common is blue lead ore, which occurs in great 
quantity, and from it the lead in commerce is pro- 
duced. Others are of various colors, as grey, green, 
brown, yellow and red. 

7b detect Mercury in Minerals. — Earths or 
minerals of any kind, containing mercury, are most 
accurately assayed by distilling them with iron- 
filings ; but whether a mineral contains mercury or 
not, may be easily discovered, by strewing it, when 
powdered, on a plate of hot iron, or on a hot brick 
covered with iron-filings, and inverting over it a 
glass of any kind ; the mercury, if the mineral con- 
tains any, will ascend, and attach itself in small 
globules to the sides of the glass. 

Mercury is found both in the native state, and as 
an ore, combined with sulphur, &c. Native mer- 
cury is called living or running mercury, because 
it is seen to run in small streams at the bottoms of 
some mines. It is more frequently, however, im- 
bedded in calcareous earths, or clays of different 
colors, from which it may be separated either by 
trituration and lotion, (the smaller globules coales- 
cing by mutual contact into larger ;) or by distil- 
lation. Cinnabar is the most common ore of mer- 
cury ; it is found in an earthy form, resembling 
red ochre, sometimes in an indurated state, and, 
though generally red, it has been observed of a 
yellowish or blackish cast; it is mostly opaque, 
but some pieces are as transparent as a ruby. This 
ore consists of mercury and sulphur combined to- 
gether in different proportions ; some cinnabars 
yielding as much as seven, others not three parts, 
in eight, of their weight of mercury. Sulphur and 
mercury, being both volatile in a small degree of 
heat, would rise together in distillation, unless some 
substance, such as quick-lime or iron-filings, was 
added to the cinnabar, which by superior affinity, 
can unite itself with, and detain the sulphur : whilst 
the mercury, not being able to support the heat, is 
elevated in vapour, and condensed in various ways 
in different works. 

(To he continued.) 
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HYDRAULIC ENGINES.— PUMPS. 

Pumps are of general utility, and liave such a 
variety of forms and principles of construction, 
that a few words on tlie more valuable of them will 
not be useless or unintvTcstincj. Pumps act either 
by the pressure of the atmostphere, when the 
explanat’ )n of their mode of action depends upon j 
pneumatich. Some act upon the ])roperty that 
water, as will as other fluids, transmits the 
inechani(‘al im]nilse it receives ; or upon other laws 
relative to fluid [ ressurc, momentum, Ac., when 
we must call in the aid hydraulics for their 
elucidation. liesidcs these, are various machines 
for raihing water, dependent purely ujion meeh.auical 
principles, u])on centrifugal force, Ac., independent 
of the laws of fluid motion. 

It is proposed, at ])resenl, to consider only some 
of the more us^^ful^ instruments of the brsl Kuid, 
or those dependent chiefly on tlic pressure of the 
air. I'hese are divided into the coin mou jmmji, the 
force ])ump, and the Iff juini]) ; before, however, 
these arc explained, it will be right to e >i. .ider one 
still more, ancient then cither of tliem, and tliat 
pump which was known to, and used by, the 
ancients, and which was invented by Ctesihuts. 

Cfc-sibius Pfnnp, the first of all the kinds, acts 
both by suction and pulsion, the water being dr.awn 
up at oiih pip't of the instruriient, and ]uished np 
at another; its structure .md action is as follows ; — 
A cylinder, A, Fig. 1 , forms the ]uim]) barrel : it is fur- 
nished with a valve at E, and has a pipe B, wliieh 
jiroceeds to the w'cll below'. In the jmriip barrel is 
a piston, IJ, made of aiven w'ood, which will not 
swell in the water, and adjusted to tli'* aperturt of 
the cylinder, witli a covet jiig of leulher, but wdthoiit 
any valve. There is a second pipe on the side of 
A, whu’h proeeeilh to another vessel, 11, and has 
at the end of it a valve, 1. V. hen the ju.sUm it> 
raised by the handle, the water ojans the valve, F, 
and rises into the cavil y of the cylinder, and when 
the same jiiston i** again depressed, the valve, I, Is 
opened, and the water driven up the tube, N. 

TVie Comoioii fSncking Puoip.—’Yo und(*r.stand 
the action of the eomnioii pump, sui.pose a n odel 
like that of Fig. 2 be jmt into a bucket of water, 
the water being deep enough to eov r the lower 
]iart of the ])ipe, A ; the valve on the moveable 
bucket, G, and the valve on tlio fixed box, H, 
which box quite fills the cavity of the liairel, B C, 
will lie close by its own weight upon liie hole in 
the bucket and box, until the engine begins to w'ork ; 
the sucker, or bucket, G, is raised or depre.ssed by 
the handle, E ; the bucket being sujijioscd at the 
lower ])art of the barrel when the w'orking begins ; 
take hold of the handle, E, and thereby draw' np 
the bucket from B to G, which w'ill make room fot 
the air in the jiurnp, all the way below the bucket 
to dilate itself, by which its spring is weak<*ned, 
and then its force is not eijuivalent to the weight or 
pressure of the outward dir upon the water in tlie 
vessel below ; and, llierefore, at the first stroke the 
outward air will press up the water into the lower 
pipe, and after a stroke or two, will penetrate 
through the valve, Jl, and occupy tlie cylinder or 
barrel, B C. Upon diqiressing the bucket again, 
the water cannot return, because any force apjdied 
above will necessarily close the valve, II, and the 
bucket in returning will piv^s upon the watx*r, 
until the pressure ot the w^Ur upon the under 
surface of the valve in G, will open the valve 
at that part, and escaping through the hole, wdll 


occupy a space aoove the bucket G. The next 
stroke of the handle will have a double eflect, it 
will draw up the water from the well, as in the 
former instance, so that it shall again fill the 
cylinder, but with fresh w'ater ; for it will be readily 
seen, that the lifting of the bucket after the water 
has obtained access, above it, does not replace that 
water as before, but the very circumstance of 
lifting the handle will close the valve above, and 
the water will be lifted up at the same tinie ; were 
there no appointed outlet for tlf(^ lifted water, it 
w’ould flow over the top of the barrel, but to 
remedy tlie ineonvenienee of this, a spout is 
usually attached, thioutrb which the water raised, 
by one stroke after another, is carried away. 

As it is the ]»r(‘ftsiire of the atmosphere which 
causes the water to ria|| and follow the piston, or 
bucket, G, as it is drawn ii]) ; and since a column 
‘12 feet liigh is of equal weight with as thick a 
column of tin* atmosphere from the earth to the 
v'ery lop of the air, therefore, the perpendicular 
blight of tlie piston, or bucket, from the surface 
of (he water in the w’cll must always he less than 
.'12 feet, otherwise the waiter will never get above 
the bucket. But when tlie height is less, and the 
w'ater has once got above the bucket, it may be 
lifted to any height, if the jiipc which conveys it 
away be maile long enouirh, and a sufficient degree 
ot strength be employed to raise it with the weight 
ot the water above w’itliout even lengthening the 
sli ’ 

' Force Pitn>/) U represented in Fig. 3. A is 
the jiipe from the well ; B (’, the juinip barrel ; D, 
the plunger, which iN u solnl piston, and E, the 
' ic ; Iv is the air vessel, or condenser; 1, the 
I liw.r jiait of the let, or ednetion jiipe ; M, 

I pipe ol eonimuMieatioii lnr\,t.en the pump barrel 
id emdensM : the mode of aelion is very simple : 
when tile piung. r is drawn n]», tlie jiressure of the 
atmowplicre upon the surluec of the water in the 
Will, lories *t up the i>ipe. A, through the box and 
v.dve, Jl, filling the sjiaee below the jiiston or 
jikaejcr; when this is foK'cd down, the valve, H, 
<-Ioses, and the water i'. driven through the pipe, 
IVr, and the valve, P, opening, admits the wator 
above into the vessel, L. l iie water being thus 
forced into the air-ve^'sel, K, liy repeated strokes 
of the jduuger, get- almve the lower end of the 
jdjie, 1, and then begins to condense the air in the 
upjicr part of the vess'l, k ; lor as the pipe, I, is 
lived air tight into tlie ve^se] bi'low F, and the air 
has no way to get out of (he vessel hut through the 
pipe, I, and eannot cet out when the mouth, T, is 
covered wdth water, and is more and more condensed 
as the water rises up the pijie, the air begins to 
act foreil)ly by its sjiring against the surface of 
the W'ater at 11, and tins action drives the water up 
through the pipe, 1, from whence it spouts in a 
jet to a great height, and supplied by Mternately 
raising and dejnvssing the handle, E, and as the 
spiing of the air eontinues while the plunger is 
being raised, the stream, or jet, w'ill be uniform as 
long as the pumping action continues. If there 
were no air vessel, the pipe, I, w'ould he joined 
to N, and then the jet of water would stop every 
time the plunger is raised 

Tkc Lifi 'my Puvnjh represi nted in Fig. 4, differs 
from the sucking juimp only in the disposition of 
its valves, and the lorm of its piston frame, 

E E is a barrel fixed in a rectangular frame, A B ; 
the barrel is a fixture, and has its lower end in the 
water ; the frame is moveable up and down ; it is 
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uttached below to a cross bar, which bears the 
handle; D is an inverted piston, with a valve 
88 represented. Upon the top of the barrel is a 
sloping part, L, either fixed to the barrel, or with 
a ball and socket joint, in either case air and water 
tight; in this part, at H, is a valve that opens 
upwards. It is evident, that when the piston 
frame is thrust down into the w^ater, the piston, D, 
descends, and the water below will rush up through 
the valve, D, and get above the piston, and that 
w^hen the frame is lifted up, tlie piston will force 
the water through the valve, C, uj) into the cistern, 
I, there to run oil* by tlui spout, K. The piston 
of this pump plays below the surface of the water. 

OF GILDING THE BORDERS OF GLASS. 
Thk art of gilding upon glass, which is a revival 
and improvement upon attempts made many years 
ago, is chiefly used for decorating the borders of 
prints, in executing name plates and inscriptions 
for various purposes, as also for ornamental deco- 
mtions in a variety of elegant works, with difterent 
colored grounds ; but, as black is the most general 
one in demand, w^c shall first proceed to treat on 
that, in two ways of licrforniing it. 

You are to procure some of the finest isinglass, 
which you will distinguish by holding it between 
you and the light, when that which is white and 
transparent is the best, and the ’s totally 

unfit for this purpose. Dissolve ai. m very (‘leaji 
water, pretty thick, and strain it through a linen 
cloth ; then, into a tea cup of veiy clean milk-warm 
water, put about the size of a small jiea of the isin- 
glass jelly, which let gently iueorporatc with the 
water ; now, having your gla^s tliat is to be gilt 
quite clear, and free from any dirt or grease*, get 
some leaf gold, the loss j)orous in the healing the 
better, put it on a gilding eusliion, and eut it in 
pieces for your purpose, according to the breadtli 
required ; then touch, with i\ hair pencil dipped in 
the thin isinglass water, on the glass; and, while 
moist, lay orl your h'af’gold, jiiece by piece, until 
you have the jmrts you w'aiit covered. Tlic leaf will 
instantly adhere to the glass ; then place it within 
tbe air of a fire, in a slanting position, mifil it dries, 
w'hich will be in a few minutes. W hile it is gently 
warm, take a piece of clean cotton wool, and rub 
the gold to the glass smartly, until you nut only 
find the superfluous i)icces of leaf gold gone, hut 
that likewise the back of the part gll*- receives a kind 
of ])olish ; then proceed to lay on a second coat of 
-gold, in the same manner as the first, drying it a'> 
before, and polishing it ; and so a third coat, wlfich 
is fall sufiieieiit, and, to gild jjroperly, cannot be 
dis))ensed with. TJien take thi* size of the p)int or 
drawing, w’hich is to be framed, and laying it on 
the gilt parts of the glass, mark v/lure the corners 
are to come, with a hair pencil, and some dark 
color ; after which, being provided with a long- 
wooden ruler, and a pointed jiiece of ivory, draw 
parallel lines out of y<}ur gold, and with a mahogany 
or deal stiek, pointed cautiously, work away the 
superfluous part, leaving the gold fillet which is to 
encompass your picture, sharp and neat ; w'hcn, if 
you have a mind to ornament it by any other line.s 
to appear black, in the centre, lay on your ruler, 
and with your ivory point scribe them, and then 
voinish, having some black jajian, to which a httle 
burnt lanjp black has been added, to deepen its 
color. Paint it all over the gilt part of your glass, 
the S 2 )ace between it and the eclge, then set it 


to dry, which will take place in a few hours, when 
you are to lay out the breadth of the black line that 
is to be im;ide your gilding, scribe it with a sharp 
point, and cut away the waste black, ./ith a graver 
or some sharp instrument. 

If you want to cut figures, or any kind of orna- 
ment, out of your gold, after your glass is gjilt, have 
a drawing of your design on paper, at the hack of 
which rub some powdered red elialk, and the smallest 
quantity of fresh butter; lay tlie j)a 2 ieron the gold, 
and, with a bluntish i ory ])oiiit, go over the lines of 
the draw’iiig, and they will hi* liicely transfern'd on 
the gold ; when you ran, with an ivory point, trace 
tlie.m out of the gold, and shade them agreeably to 
either fancy, or from the drawing yon have l)y you ; 
and then, by mixing any color you elux.so wiih 
white copal varnish, you may vary your ground a.s 
5 'ou think j)ro}>cr. 

But the most important secret in the glass giidmg, 
is the nnthod which only a few ])ersons in Iji)ndon 
arc acquainted with. In an instant after )a)ur glass 
is hlaeked, takv; away the parts where your gold is 
to appear, and leave the remainder of the black to 
stanil fist, hy which means the blitck gi!fting work 
is done in one lialf the time, and with half tlie gold 
leaf. The process is sim])le, and is thus performed; 
— 'lou are to get the \ery best hi ick japan varnish, 
such as is lor the roofs of carriages, to which you 

may add a very small share of hurm tf lamp black, 
\ery finely eround in spirits of turjicntiur ; tli'Ui, 
with a large flat varnish hrufli, give yom* glair s oira 
even thin coat, lioldingit hi tweeu you and tlu; li;;!it, 
observing that it does not a|)pear a thick dead 
black,- but '“vliihihs a degree of Iranspareney, and 
not too inu'-n sons to prevent its apjjearin'j: a good 
black at the right siile of the glass. Afur this, you 
are to have your letters or ornaments, drawn on 
paper as before numtioned, and trace it in the same 
manner on your black varnish, when it is perfectly 
dry; the drawing will he very critically transferred 
to the black. You are then to get a fine needle, 
and fix it in a wooden luindle, firmly, witli whieli 
you arc to sc.rilic the outlines of what black is to 
come out, through the varnish, so as not an edge 
hangs to the main body of the h!-u'k. Then take 
some thick brown paper, dij) i! in water, ami squetze 
it gently, and spread it over the jiarls of llu varnish 
you want to delaeh from the glass, and in a few 
miiintes, hy raising one edgiof the hluek, it will 
all p'. el auay as eltiau from the glass as if it iievm' 
was on it, in an instant. Wlieii all the blaek yi)u 
want is taken out, lay yourgIa^s to the tire, and the 
rein.aining part of tJie varnish wall instantly l>ecome 
hard as ever, ami readfktu li.ave, the gold ]>ut on. 


MARBLE. 

Tins title embraces such of the primitive, tran- 
sition, ami ])urer compact limestones of .secondary 
formation, as may he quarried in solid blocks witli- 
out fissures, and are .susceptible of a fine polished 
.‘^urface. The finer, the wliite, or more beautifully 
variegated the colors of the stone, the more valuable, 
ceferis pfo'ibm, is the marble. Its general characters 
are the following : — 

Marble eflervesees with acids ; affords rpiicklime 
by calcination; has a concboidal scaly fi.icture; is 
trau.shicent only on the very edges ; is easily 
seraiched by the knife; has a spec. grav. of 2*7 ; 
admits of being sawn into slabs ; and receives a 
brilliant polish. These qualities occur united in 
only three iirincqial varieties of limestone; in tho 
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saccharoid limestone, so called from its fine granular 
texture, resembling that of loaf sugar, and which 
constitutes modem statuary marble, like that of 
Carrara ; 2. in the foliated limestone, consisting of 
a multitude of small facets, formed of little plates 
applied to one another in every possible direction, 
constituting the antique statuary marble, like that 
of Paro%; 3. in many of the transition and car- 
boniferous, or encrinitic limestones, subordinate to 
the coal formation. 

The saccharoid and lameller, or statuary marbles, 
belong entirely to primitive and transition districts. | 
The greater part of the close-grained colored ! 
marbles belong also to the same geological localities ; 
and become so rare in the secondary limestone for- 
mations, that immense tracts of these occur without 
a single bed sufficiently entire and compact to con- 
stitute a workable marble. The limestone lying 
between the calcareo-siliceous ^ands and gritstone 
of the under oolite, and which is called Forest 
marble in England, being susceptible of a tolerable 
polish, and variegated with imbedded shells, has 
sometimes being worked into ornamental slabs in 
Oxfordshire, where it occurs in the neighbourhood 
of Whichwood forest ; but this case can hardly be 
considered as an exception to the general rule. 
To constitute a profitable marble-quarry, there must 
be a large extent of homogeneous limestone, and a 
facility df t^jansporting the blocks after they are 
dug. On examining these natural advantages of 
the beds of Carrara marble, wc may readily under- 
stand how the statuary marbles discovered in the 
Pyrenees, Savoy, Corsica, &c., have never been able 
to come into competition with it in the market. 
In fart, the two sides of the valley of Carrara may 
b * regarded as mountains of statuary marble of the 
finest quality. 

Gypseous alabaster may be readily distinguished 
from marbles, because it does not effervesce with 
acids, and is soft enough to be seratched by the 
nail ; stalagmitie alabaster is somewhat harder than 
marble, translucent, and variegated with regular 
■tripes or undulations. 

Some granular marbles are flexible in thin slabs, 
©r, at least, become so by being dried at the fire ; 
which shows, as Dolomieu suspected, that this pro- 
perty arises from a diminution of the attractive force 
among the particles, by the loss of the moisture. 

The various tints of ornamental marbles generally 
proceed from oxides of iron; but the blue and 
green tints are sometimes caused by minute particles 
of hornblende, as in the slate-blue variety, called 
Turchino, and in some green marbles of Germany. 
The black marbles are colored by charcoal, mixed 
occasionally with sulphur ailll bitumen ; when they 
constitute stinkstone. 

Brand divides marbles, according to their lo- 
calities, into classes, each of which contains eight 
subdivisions : — 

1. — Uni-colored marbles; including only the 
white and the black. 

2. — ^Variegated marbles; those with irregular 
spots or veins. 

3. — Madreporic marbles, presenting animal re- 
mains in the shape of white or grey spots, with 
regularly disposed dots and stars in the centre. 

4. — Shell marbles ; with only a few shells in- 
terspersed in the calcareous base. 

5. -— Lumachella marbles, entirely composed of 
■hells. 

fi> — Cipolzn marbleS; oontaining veins of greenish 
talc. 


7. — Breccia marbles, formed of a number of 
angular fragments of different marbles, united by 
a common cement. 

8. — Puddmgstone marbles; a conglomerate of 
rounded pieces. 

Antique marbles, — The most remarkable of these 
are the following : — Parian marble^ called lychnites 
by the ancients, because its quarries were worked 
by lamps ; it has a yellowish- white color ; and a 
texture composed of fine shining scales, lying in 
all directions. The celebrated Arundelian tables 
at Oxford consist of Parian marble, as well as the 
Medicean Venus. Pentelic marble^ from Mount 
Penteles, near Athens, resembles the Parian, but 
is somewhat denser and finer grained, with occa- 
sional greenish zones, produced by greenish talc, 
whence it is called by the Italians Ciyolino statuario. 
The Parthenon, Propyleum, the Hippodrome, and 
other principal monuments of Athens, were of 
Pentelic marble ; of which fine specimens may be 
seen among the Elgin collection, in the British 
Museum. Marmo Greco^ or Greek white marble, 
is of a very lively snow white color, rather harder 
than the preceding, and susceptible of a very fine 
palish. It was obtained from several islands of the 
Archipelago, as Scio, Samos, Lesbos, &c. Trans- 
lucent white marble f Marmo statuario of the 
Italians, is very much like the Parian, only not so 
opaque. Columns and altars of this marble exist 
in Venice, and several towns of Lombardy; but 
the quarries are quite unknown. Flejcible white 
marble^ of which five or six tables are preserved in 
the house of Prince Borghese, at Rome. The 
White marble of Luni^ on the coast of Tuscany, 
was preferred by the Greek sculptors, to both the 
Parian and Pentelic. White marble of Carrara, 
betwen Specia and Lucca, is of a fine white color, 
but often traversed by grey veins, so that it is diffi- 
cult to procure moderately large pieces free from 
them. It is not so apt to turn yellow as the Parian 
marble. This quarry was worked by the ancients, 
having been opened in the time of Julius Csesar. 
Many antique statues remain of this marble. Its 
two principal quarries at the present day are those 
of Pianello and Polvazzo. In the centre of its 
blocks very limpid rock-crystals are sometimes 
found, which are called Carrara diamonds. As the 
finest qualities are becoming excessively rare, it has 
risen in price to about three guineas the cubic foot. 
The White marble of Mount Hymettus, in Greece, 
was not of a very pure white, but inclined a little 
to grey. The statue of Meleager, in the French 
Museum, is of this marble. 

Black antique marble, the Nero aniico of the 
Italians. This is more intensely black than any of 
our modem marbles ; it is extremely scarce, occur- 
ring only in sculptured pieces. The red antique 
marble, Egypium of the ancients, and B^sso aniico 
of the Italians, is a beautiful marble of a deep blood 
red color, interspersed with white veins and witii 
very minute white dots, as if strewed over with 
grains of sand. There is in the Grimani palace at 
Venice, a colossal statue of Marcus Agrippa in 
i rosso aniico, which was formerly preserved in the 
Pantheon at Rome. Green antique marble, verde 
antico, is a kind of breccia, whose paste is a mixture 
of talc and limestone, while the dark green fragments 
consist of serpentine. Very beautiful specimens of 
it are preserved at Parma. The best quality has a 
grass-green paste, with black spots of noble serpen- 
tine, but is never mingled with red spots. Red 
spotted green antique marble, has a dark green 
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ground marked vrith small red and black spots, with 
fragments of entrochi changed into white marble. 
It is known only in small tablets. Leek marble; 
a rare variety of that color, of which there is a table 
in the Mint at Paris. Marmo verde pagliocco is of 
a yellowish green color, and is found only in the 
ruins of ancient Rome. Cervetas marble of a deep 
red, with numerous grey and white veins, is said to 
be found in Africa, and highly esteemed in com- 
merce. Yellow antique marble^ giallo antico of the 
Italians ; color of the yolk of an egg, either uniform 
or marked with black or deep yellow rings. It is 
rare, but may be replaced by Sienna marble. Red 
and white antique marbles^ found only among the 
ruins of ancient Rome. Grand antique^ a breccia 
marble, containing shells, consists of Large fragments 
of a black marble, traversed by veins or lines of a 
shining white. There are four columns of it in the 
Museum at Paris. Antique Cipolino marble, 
Cipolin is a name given to all such marbles as have 
greenish zones produced by green tale ; their frac- 
ture is granular and shining, and displays here and 
there plates of talc. Pursle antique breccia marble 
is very variable in the color and size of its spots. 
Antique African breccia^ has a black ground, 
variegated with large fragments of a greyish-white, 
deep red, or purplish wine color : and is one of the 
most beautiful marbles. Roue colored antique breccia 
marble is very scarce, occurring only in small tablets. 
There are various other kinds of ancient breccias, 
which it would be tedious to particularize. 

(To he coutinned.J 
PAPIN'S DIGESTER. 

Papin’s digester is a vessel, by means of which a 
degree of heat is communicated to water, superior 
to that which it acquires when it boils. Water in- 
deed ex))osed to common air, or the mere pressure 
of the atmosphere, however strongly it boil, can 
acquire only a certain degree of heat, which never 
varies ; but that inclosed in Papin’s digester acquires 
siicli a degree, tliat it is capable of performing ope- 
rations, for which common boiling water is abso- 
lutely insufheient. A proof of this will be seen in 
the description of the cflects jiroduced by thismachine. 

This vessel may be of any form, though the 
cyliridric or spherical is best ; but it must be made 
of copper or brass. A cover must be adapted to it, 
in sucli a manner as to leave no aperture through 
which the water can escape. To prevent the vessel 
^from bursting, a hole is made in the side of it, or 
in the cover, some lines in diameter, willi an 
ascending tube fitted into it, on which is ])l.iced the 
arm of the lever kept down by a weight. This 
lever serves as a moderator to the heat ; for if 
there were no weight on the aperture of this 
regulator, the water, when it attains to a certain 
degree of ebullition, would escape almost entirely 
through the aperture, either in water or in steam : 
if the weight be light, the water, in order to raise it, 
must assume a greater degree of he^t. If there 
were no regulator of this kind, the machine might 
burst into pieces, by the expan -.ive for<;e of the 
steam. For this reason, it is proper that the ma- 
chine should be of ductile copper, and not of cast 
iron ; because the former of these metals does not 
burst like the latter, but tears as it were ; so that it 
is not attended with the same dangerous conse- 
quences. 

When the machine is thus construt'ted, fill it with 
water, and having fitted on the cover, let it be fas- 


tened strongly down by a piece of iron pi 3 ed over 
it, which can be well secured by screws : then com- 
plete the filling it through the small tube which 
serves as a moderator or register, and set it over a 
strong fire. The water it contains cannot boil ; 
but it acquires such a degree of heat that it is able, 
in a short time, to soften and decompose the hardest 
bodies ; while the same effect could no^ be pro- 
duced by ebullition continued for several weeks : 
it is even said that the heat may be carried so far, 
as to bring the machine to a state of incandescence ; 
in which case it is evident that the water must be in 
the same ; but this exneriment is exceedingly dan- 
gerous. 

However, the following are some of the effecta 
of this heat, when carried only to three, four, or 
five times that of boiling water. 

Horn, ivory, and tortoise-shell, are softened in 
a short time, and at length reduced to a sort of jelly. 

The hardest bones, such as the thigh bone of an 
ox, are also softened, and at lengtli entirely decom- 
posed ; so that the gelatinous part is separated 
from them, and the residuum is nothing but eartliy 
matter. When no more than the j)rop r degree of 
heat has been employed in this decomposition, the 
jelly may be collected ; it coagulates as it cools, 
and may be made into nourishing soup, which 
would be etjual to that commonly used, .,if it had 
not a taste somewhat empyreuinatic. This jelly 
may be absolutely formed into dried cakes, which, 
will kec)> exceedingly well, provided they be pre- 
served from moisture. They may serve as a sub- 
stitute for meat soup, &c. 

Hence it may be conceived, how useful this ma- 
chine miglit be rendered in the arts, for economy, 
and in navu.Mtion. 

From thesL bones, thrown away as useless, food 
might be obtained for the poor in times of scarcity, 
or some ounces of bread, with soup made from 
the above cakes, would form wholesome and nou- 
rishing aliment. 

Sailors iniglit carry with them, during their long 
voyages, some of these cakes, preserved in jars her- 
metically scaled ; they would cost much less than 
preparations of the same kind from meat, us the 
inulter of which the former are made is of no value. 
The sailors, who arc accustomed to live on salt 
provisions, w'ould be less exposed to the scurvy. 
At any rate, these cakes might be reserved till a 
scarcity of fresh meat or of any kind of provisions, 
which BO often takes jdace at sea. It would be a 
great advantage to have collected into a small 
\oluine the nourishing part of several oxen ; for 
since a pound of meat contains, at least, an ounce 
of gelatinous matter reduced to dryness, it thence 
follows that 1500 pounds of the same meat, which is 
the whole weight of a bullock, would give only 92 
pounds, which might be easily contained in an 
eartlien jar. 

In the last place, it would be of great use to tho 
arts, to be able, with a machine of this kind, to 
soften ivory, horn, bone, and wood, so as to render 
them susceptible ol’ being moulded into any form at 
pleasure. 

PRODIGIOUS FORCE OF MOISTURE 
TO RAISE BURDENS. 

One of the most singular phenomena in physics, is 
the force with vrhich the vapour of water, or mois- 
ture, penetrates into those bodies which are suscep- 
tible of receiving it. If a very considerable burden 
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be affixed to a dry and well-stretched rope, and if 
the rope be only of such a length as to suffer the 
burden to rest on the ground, on moistening the 
rope you will see the burden raised up. 

The anecdote respecting the famous obelisk 
erected by Pope Sixtus V., before St. Peter’s, at 
Rome, is well known. The Chevalier Fontana, who 
had und^taken to raise this monument, was, it is 
said, on the point of failing in his o])eration, just 
when the column was about to be placed on its 
pedestal. It was suspended in the open air ; and 
as the ropes had stretched a little, so that the base 
of the obelisk could not reach the summit of the 
pedestal, a Frenchman cried out “ wet the ropes.” 
This advice was followed ; and the column, as if of 
itself, rose to the necessary height, to be placed 
upright on the pedestal prepared for it. 

This story, however, though often repeated, is a 
mere fable. Those who read the description of the 
manoeuvres which Fontana employed to raise his 
obelisk, will see that he had no need of such assist- 
ance. It was much easier to cause his capstans to 
make a few turns more than to go in quest of 
sponges ant water to moisten his ro])es. But the 
story is established, and will long be repeated in 
IVance, because it relates to a Frenchman. 

However, the following is another instance of 
the power#of moisture, in overcoming the greatest 
resistances ; if is the method by which millstones 
are made. When a mass of this stone has been 
found sufficiently large, it is eut into the form of a 
cylinder, several feet in height ; and the question 
then is, how to cut it into liorizontal pieces, to make 
as many millstones. For this jmrposc, circular and 
horizontal indentations are cut out quite around it, 
and at projier distances, according to the thickness 
to be givep to the millstones. Wedges of willow, 
dried in an oven, are then diiven into the indenta- 
tions by means of a mallet. When tlie wedges have 
sunk to a proper depth, they are moistened, or ex- 
posed to the humidity of the night, and next morn- 
ing the different pieces are found separated from 
each other. Such is the jiroecss wliich, according 
to M, de Mairan, is employed in different places 
for constructing millstones. 

By what mechanism is this effect produced ? 
This question has been proposed by AI. de ALuran ; 
but in our opinion, the answer whicli he gives to it 
is very unsatisfactory. It a'ppears to be the effect 
of the attraction by which the water is made to rise 
in the exceedingly narrow capillary tubes wiLli which 
the wood is filled. Let us supjiose the diameter of 
one of these tubes to be only the hundreth part of 
a line ; let us suppose also that the inclination of 
tlie sides is one second, and that the force with 
which the water tends to introduce itself into the 
tube, is the fourth part of a grain : this force, so 
very small, will tend to separate the flexible sides 
of the tube, with a force of about 50000 grains ; 
which make about 8^* pounds. In the length of an 
inch let there be only 50 of these tubes, which gives 
2500 in a square inch, and the result will be an 
effort of 21875 pounds. As the head of a wedge, of 
the kind above mentioned, may contain four or five 
square inches, the force it exerts will be equal to 
to about 90 or 100,000 pounds ; and if we suppose 
10 of these wedges in the whole circumference of 
the cylinder, intended to form millstones, they will 
exercise together an effect of LOOO'OOO or a million 
of pounds. It needs, therefore, excite no surprise 
that they should separate those blocks into the in- 
tervals between which they are now introduced. 


COAL-FINDING. 

In the mysterious business of coal-flnding, we are 
warranted in making any reasonable experiments 
which may lead to a recovery of the range of the 
whole series of coal measures, and in drawing infe- 
rences for our guidance in the choice of places of 
trial, from the most remote phenomena which seem 
to favour our purpose ; for the seemingly abrupt 
terminations of some of our coal-fields are certainly 
the most difficult problems in geology. Here, tlie 
practical man, with a vast field of experience by the 
side of him, is at a loss how to proceed. Wliaf, 
therefore, has he to do but to seek out the analo- 
gous, to learn, if he can, by the known the way to 
the unknown. 

Now, there are certain partial interruptions to 
the regular courses of the coal-beds in the great 
northern run of the coal-measures which extends 
through Derbyshire and Yorkshire, which may 
help to elucidate the mysteries at the two extremi- 
ties of that long coal district, and to .satisfy us 
whether they really are terminations, or only great 
and unusual deflections in the ranges of those 
strata, deeply hidden and unexplored, and vliicli, 
better known, (perhaps only by experiment,) may 
enable ua to judge of the probability of uniting or 
extending our coal-fields. 

For solving these imiiortarit questions on our 
coal-fields, some few years since notitfed by Air, 
Coneybeare in a \ery general way, much may be 
deduced, both from the observations of geological 
phenomena, and from experience. 

Some are certainly not cxtricablc in the direction 
of their ranges, while otliers appear to be so; arnl, 
therefore, there is a probability of some of them 
being united. 

Some of the coal-fields, particularly in the tniil- 
dleof the island, seem not yet wrought to any neil- 
defined limits of the eoal series ; and, conhe(|uently, 
in such cases there is go»)d ground for expecting an 
extension ; and especially as geology, by it.s settle d 
order of superposition in the rocks, does away old 
erroneous notions of cut-offs, Ac., by the red rock, 
and by the interposition of faults or dikes. 

From the numerous instances of now wcll- 
aseertained undulations across the gcneial ranges 
of the strata, by which their planes arc formed into 
caverns, and, intermediately, in the reverse of these 
forms, so that the strata of coal may rise on one 
side up to an unconformable rovering, rut off by 
the red marl or red rock, there may be good reason 
to expect the coal-measures to go down again on 
the other side of the so-called anticlinal line at no 
great distance; and especially where it can be as- 
certained that such lateral rise of tlie strata has not 
brought up the deepest part of the eoal series ; but, 
where the millstone girt or mountain limestone, 
appears, there, with certain exceptions, the case 
may be derisive. 

That there are such opposite lateral i ises and 
dips in the strata, where the cOid-measurcs are 
deeply uneonformably covered by the red marl, is 
well known in the extensively-wrought collieries ol 
Somersetshire, and, consequently, the planes of the 
coal are subject to hollows and ridges, though the 
extent of these irregularities may not yet be 
known. 

We see that the strata, in part, or in whole series 
of strata in their superficial exposures, form such 
natural hollows and ridges to a great extent, eluelly 
across the bearings of their ranges ; and, therefore^ 
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v>€ have a right to expect suchfoime in them^ even 
where they are deeply covered. 

The broad and very long coal-field of South 
Wales terminates north and south, Avith opposite 
rises in the strata. 

The coal in Durh^im rises, in its southward 
boundary, nearer to the surface ; so that good coal 
is found at no great depth beneath its unconform- 
able cover of magnesian limestone. 

The northernmost coal of Yorkshire rises north- 
ward beneath a cover of the same limestone, and 
ranges E. and W. ; forming, with its south-western 
boundary, a westerly pointed figure widening and 
deepening south-eastward. 

The question of an east or north-easterly con- 
tinuation of the coal-measures can only be enter- 
tained at the easterly end of the east and west range, 
before mentioned ; but we must previously turn to 
other places, to see, by analogy, how far any sub- 
terraneous deflection in the range of the coal- 
measures may be thereabout expected. 

Along the westerly edge of the coal-measures, 
botli in Yorkshire and Derbyshire, there are well- 
known irregularities occasioned by elevations and 
depressions across the general range of the series, 
causing sinuosities in tlie marginal edges of the 
coal-fields. The lands eastward, over the ridges, 
contract, and those westward, in the hollows, ex- 
pand the width of the coal-measures ; so that the 
first rise in the nortli-side of the Dun causes a 
vacant space betAveen SheffielJ and Chapel-town; 
and the second rise, south of Sheffield, and in Der- 
byshire, causes a Aacant space in the productive 
coal-measures between the liigh part of Sheffield 
Park and Coal Aston ; and in the hollow between 
these two ridges, the coal is thrown back under 
Sheffield. But there is a greater wet^tward receding 
in the Dronfield trough, one side of which, rising 
to the north, causes a long east and west range 
through Coal Aston. 

We have, therefore, north and south of the Dun, 
two east and west ranging lines of the coal-measures, 
(similar to, but much shorter than that on the 
north-side of the Yorkshire coal-field,) from which 
two east and west ranging lines the coal is known, 
in both cases, to return and resume its regular 
course. 

That in Derbyshire, from Eckington to Stubly, 
is several miles in extent : but it is not from the 
magnitude, but from the similarity, of these irregu- 
laiities, that we may inter the probability ol the 
coal-mcasurcs, in class of the most northerly works 
in Yorkshire, continuing easterly, or resuming a 
north or north-easterly range, though it may be at 
a great distance beneath their uneonfonuably cover- 
ing strata. 

THEORY OF THE SPINNING TOP. 
The theory of the motion of the top has occupied, 
and has puzzled many able men. It is extremely 
difficult to say, why a top stands at all. I have 
heard the late Sir John Leslie say that the subject 
was one of the most difficult in Natural Philosophy. 
He had a very excellent one, running upon agate, 
for the same purpose as Troughton’s. It spun a 
long time, but I am not certain as to the exact 
time. Dr. Amott in his admirable, but not always 
correct work, on Physics, thinks he has discovered 
the true cause, and considers it so important as to 
point it out in the preface among his “ specimens 
of new disquisition or suggestion. He very 


correctly points out, (p. 64, of the third edition), 
the futility of the cause usually assigned “ even in 
philosophical treatises of authori v.’* “ Some 

persons believe,^' he says, “ that a spinning top 
in a weighing scale would be found lighter than 
when at rest; and many most erroneously hold that 
the centrifugal force of the whirling, which of 
course acts directly away from the axis, knd quite 
equally in all directions, yet, when the top inclines 
becomes greater upwards than downwards, so as to 
counteract the gravity of the top." This, though 
the current opinion, is no doubt erroneous enough ; 
but, in attempting to give the true reason, the 
author falls into an error equally fallacious. “While 
the top," to use his own words, “ is perfectly 
upright, its point, being directly under its centre 
supports it steadily, and, although turning so 
rapidly, has no tendency to move from the place ; 
but if the top incline at all, the side of the peg, 
instead of (he very point, comes in contact with 
the floor, and the peg (hen becomes a little wheel 
or roller, advancing quickly, and, with its touching 
edge describing a curve, somewhat as a skaiter 
does, until it comes directly under the Ikffiy of the 
top, as before." This is liable to three objections : 
first, that a cylinder, inclined to one side, and 
rolling round upon one end, never would roll 
towards the centre, but rather from it ; 8e.i;ond, the 
cause would ctv<se, and the top would immediately 
fan whenevtr any small hollow confined its point 
to one spot , as is frequently the case ; and third, 
if the standing of the top depended on the width 
of the point, H w’ould follows that the finer the 
point the more diliicult it would be to keep up the 
top, and if the peg could be ground to a mathema- 
tical point, the top would invariably and instantly 
fall ; but the least observation shows that the 
tendency to fall is, in mathematical language, no 
function of the fineness of the point ; whoever saw 
a top spin w'orse for having a fine point, if the floor 
were sufficiently smooth and hard ? 

Before any attempt to give a theory of its 
motions, it would be well to observe carefully what 
those motions are — how far essential, and how far 
accidental — and also to institute experiments to 
discover in what manner the different motions are 
effected by a change of circumstances. We shall 
find, then, that a top has four distinct motions ; 
first, a rotary motion on its axis, corresponding to 
the diurnal motion of the earth, and of course 
essential ; second, an erratic motion, corresponding 
jiartially to thV earth's annual motion, — this motion 
depends on the thickness of the jioint, and is, of 
course, not essential, since it may be confined ; 
third, a conical motion of its axis, in which the 
top of the axis slowly describes a circle altogether 
diifcriiig from the rotary motion, and keeping no 
time with it ; it eorresponds exactly to the well- 
known conical motion of the earth’s axis, completed 
in the long jieiiod of 25,000 years, and occasioning 
the precession of the equinoxes; this motion is 
slowest when the rotary motion is most rapid, and 
quickiuis as the latter diminishes ; it is slowest, 
also, in those' tops w’hich have the shortest pegs, 
and ceases altogether when the centre of gravity 
is brought so low as the point of the peg ; this 
motion is, of couise, essential, so long as the 
centres of gravity and of motion do not coincide ; 
there is also u fourth motion, which will almost 
invariably be found to some extent, though 
altogether contingent and depending, I suspect, 
upon the imperfection of the mechanism, viz.^ 
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upon the load, and being equally poised on every 
side of the centre of motion ; it is a mhiuU* 
circular movement of the axis describing a coil of 
very small circles around the circumference of the 
circle described by the tliird motion ; it very 
prettily illustrates the motion called in astronomy 
the nutc^on of the earth’s axis, except that it 
differs from it essentially in its rapidity, being 
concomitant with the first motion. 

From what 1 have said it will appear that there 
is so-me harmony between the motions of a top 
and those of the planetary bodies. Sneer at tops 
who will, the earth itself, as to its motions, is 
nothing else than a large spinning top ; and any 
one attempting to give or to obtain a clear idea of 
the various planetary movements will find the top 
a most useful auxiliary. It is remarked by Sir 
J, Herschei, in his volume on Astronomy in 
Lardner's Cyclopmdia, — (Art. 260), “ that a child’s 
peg-top or te-totuin, when delicately executed and 
nicely balanced, becomes an elegant philosophical 
instrument, and exhibits, in the most beautiful 
manner, the whole phenomenon, (of the precession 
of the equihoxes), in a way calculated to give us at 
once a clear coneejitiou of it as a fact, and a 
considerable insight into its physical cause as a 
dynamical effect:” But, unfortunately for this 
purpose, *the motion is always in the wrong 
direction, bemg instead of contrary to^ 

the direction of the rotary motion. The question 
arises, how is this to be accounted for, or can it be 
obviated ? It appeared to me, that, since this 
motion is retarded by shortening the peg and lower- 
ing the centre of gravity, it would cease altogether 
if the centres of motion and of gravity were made 
coincident, and, upon further extending the same 
change, which gradually annihilated the positive 
motion, that motion w'ould re-ajipear negative. 1 
had, therefore, a top constructed, with an axis 
capable of being raised or lowered at pleasure, by 
means of a screw ; it was made to spin in a very 
small glass cup, fixed on a narrow stem, and, a 
conical hole, cut in the bottom of the top, jier- 
mitted the cup to be raised within the top above its 
centre of gravity. This I found exactly to answer 
my expectation, it permitted the motion to be quick- 
ened, retarded, annihilated or reversed at discretion, 
and, in fact, tamed its usual wild vagaries, and 
brought them into perfect control. As it was con- 
fined to one spot, 1 could fix a wooden circle round 
it for the eclijitic, a thin rim of lead marking its 
•equator. I could then make it spin with any de- 
gree of inclination of the two circles that I chose, 
and, by lowering the centre of gravity a little below 
the centre of motion, I could then show the conical 
motion of the axis and the two equinoctial points 
slowly moving in a contrary direction to the top, 
and taking as much as five or ten minutes to de- 
scribe a single revolution. If the point is fine, the 
inclination of the equator to the ecliptic will be 
preserved without any apparent diminution, but, if 
not, the inclination will gradually decrease until 
the top attain a vertical position. I 

By this means, with a few additional contrivances, 
we may illustrate almost every astronomical move- 
menc. The top, with its stand, may be carried 
where we please, or swung suspended by a long 
string, to show the earth’s annual revolution, while 
the other motions are going on at the same time. 
The string will, of itself, almost invariably take an 
elliptic rather than a circular orbit, and, if suspended 


from the hand, a delicate motion of the finger will 
show the advance of the earth’s apsides. If, again, 
we substitute for the body of the top, two balls at- 
tached to each other, or to a heavy ring, we may 
show the relative motions of the earth and moon, 
the retrogradation of the nodes and all the pheno- 
mena of eclipses. The volutions of the top, how- 
ever, not only illustrate those of the planets, but 
appear to me to depend upon the same causes ; and 
I am persuaded that the same theory on which they 
depend may be made even to explain, if not practi- 
cally to illustrate, the hitherto unsolved problem of 
the eccentric revolutions of Saturn’s rings, and the 
stability of their equilibrium. — Cor. Liv. Mercury. 

To the Editor. 

Si». — On Friday evening last, I put three or four 
bottles of water on the shelf, for experiments the 
next day. The morning following I was surprised 
to find they were not frozen, and on taking out the 
stopper of one of them to pour the water into 
another vessel, I had barely decanted a tea spoon - 
full, when the whole was suddenly converted into a 
mass of ice. I then took another bottle, and 
taking out the stopper, shook it, when it im- 
mediately shot out into the most beautiful ramifi- 
cations, resembling fern leaves, and in a few seconds 
the whole was congealed. I then took a third 
bottle, and shook it, without touching the stopper, 
wln’n there was no congelation, nor did it take place 
with the fourth bottle, when 1 took out the stopper 
without agitating it. It is evident from the above, 
that the congelation took place by the united effects 
of agitation and the atmospheric air, but in what 
manner those forces operate conjointly, or why 
they should both be necessary, is what I cannot find 
anywhere explained. 

You will at once perceive the resemblance be- 
tween this and the well-known experiment wdth 
Glauber’s salts, but it will be difficult to reconcile 
both to the same theory. We must be certain tlie 
water was considerably below 32° and that conse- 
quently caloric must have been evolved at the 
moment of congelation — its bulk also must have 
been expanded. Now with regard to the atmos- 
pheric air, the query is, when the stopper was taken 
out, has the air in the bottle escaped, or has the 
atmosphere ingress ? It is c({ually difficult to con- 
ceive in what maimer agitation influences the crys- 
tallization, without we suppose the primary jiarticlcs 
of the water to be in a nascent state of soliility, 
and that these particles must each have an indi- 
vidual polarity^ in such a position, that they 
mutually repel each other, (which may account for 
the expansion of water when cooled below 32°) and 
agitation, by reversing the polarity, and bringing 
the attractive forces into operation, causes the 
crystals to unite to each other, and forms ice. But 
as this is but a vague theory of my own, I should 
deem it a great favor could you or your correspon- 
dents unfold the principles of its action, j. c. 

Varieties of Gold. — Goldsmiths usually indicate 
the purity of the gold they sell in the following 
manner. Perfectly pure gold, they suppose divided 
into 24 parts called carats. Geld of 24 carats there- 
fore means pure gold ; gold of 23 carats, means aa 
alloy of 23 parts gold, and one of some other metal, 
and so on. The number of carats, mentioned, in- 
dicates the pure gold, and what that number wants 
of 24, indicates the quantity of alloy. 
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THE AIR PUMP. 

In pliilosophicttl investigations it frequently becomes 
necessary that the substances which are the subjects 
of experiment should be removed from the influencet 
whether mechanical or chemical, of the atmosphere. 

For this purpose it is desirable, that we should 
possess ^the means of withdrawing the air from a 
glass vessel called a receiver, in which the substance 
is placed, and through which the changes which it 
suffers may be observed. The space under the 
glass vessel after the air has been withdrawn from 
it is called a vacuum, and the machine by which 
the air is withdrawn is called an air pump. We 
.shall devote the present paper to explain the con- 
struction of this instrument, and the principles 
which govern its action. 

The air pump is exhibited under various forms, 
each of which is attended with particular advantages 
and disadvantages, according to the purposes to 
which it IS applied. There are, however, some gene- 
ral principles in which all modifications of this in- 
teresting machine agree, and which we shall first 
explain. 

Let Fig. 2 be the section of a glass vessel closed 
at the top, but open at the bottom, and having its 
lower edge ground smooth, so as to rest in close 
contact with a smooth brass plate. When the re- 
ceiver i£> thus placed upon the plate, it will with 
the assistance of a little unctuous matter previously 
rubbed on the edge of the glass, be in air-tight 
contact. In the plate is a small aperture which 
communicates by a tube, with a cylinder in which a 
solid piston is moved. The piston-rod moves in a. 
collar, and a valve is placed in the bottom of the 
cylinder opening outwards. 

Let the air in the receiver, the pipe connected 
with it, and the barrel be first supposed to have the 
same density as the external air ; upon elevating 
the piston, the air in the barrel will be drawn out, 
and a vacuum will be formed underneath the piston. 
The air then in the receiver will, by its elasticity, 
force against the valve at the bottom of the barrel, 
and rush up to fill the vacant space. When the 
piston is forced down again, it compresses the air 
beneath it, which closes the valve at bottom, and at 
the same time, opens the valve which is in the piston 
itself, and the com pressed air thereby escapes ; thus a 
quantity of air equal to the capacity of the barrel is got 
rid of — a sei'.ond lift will withdraw a second portion, 
and so the operation may be continued at pleasure. 

At tJie commencement of the process the air 
which fills the receiver, exhausting tube, and 
barrel, is of the density of the external air; let 
its entire quantity in this .state be called one. 
Let the capacity of the barrel bear any proposed 
proportion to that of the receiver and tube ; sup- 
pose that it is one-third of their united magnitudes, 
and therefore that it contains one-fourth of the air 
contained within the entire apparatus. Upon the 
first depression of the piston this fourth part will be 
expelled, and three-fourths of the original quantity 
will remain. One-fourth of this will in like manner 
be expelled upon the second depression of the piston 
which is equivalent to three -sixteenths of the origi- 
nal quantity, and consequently there remains in the 
apparatus nine-sixteenths of the original quantity. 

The method by which the computation might be 
continued is obvious. Tlie air expelled at each 
stroke is found, oy multiplying the air expelled at 
the preceding stroke by 3 and dividing it by 4 ; and 
the air remaining after each stroke is also found by 


multiplying the air remaining after the preceding 
stroke by 3, and dividing it by 4. 

It appears by this computation, that after the 
fifth stroke, the remaining air in the receiver is less 
than one-fourth of the original quantity. Less than 
one-fourth of this will remain after the next five 
strokes, that is, less than one-sixteenth part of the 
original quantity. If we calculate that every five 
strokes extract three-fourths of the air contained in 
the apparatus, we shall then underrate the rapidity 
of the exhaustion ; and yet, even at this rate, after 
thirty strokes of the pump, the air remaining in the 
receiver would be only one 3096th part of the ori- 
ginal quantity. The pressure of this would amount 
to about the sixteenth part of an ounce upon the 
square inch. It is evident that by continuing the 
process any degree of rarefaction which may be de- 
sired can be obtained. For all practical purposes, 
therefore, a vacuum may be considered to be pro- 
cured; but, in fact, we are as far from having a 
real vacuum in the receiver as ever, for such is the 
infinite expanding power of air that the smallest 
particle will as completely fill the receiver and bar- 
rel as the most dense substance could ; that is to 
say, no part of the receiver or barrel, however small, 
will be found absolutely free from air, however long 
the process of exhaustion may be continued. 

After the explanation of the single barrel air 
pump, above given, that of the double barrelled 
pump will be easily understood : we have only to 
consider that the tube which proceeds from the 
brass plate in the centre, is branched so as to com- 
municate with two barrels instead of one, that each 
barrel is furnished with its valve and pistoja, and 
that these pistons are moved alternately up and 
down by a wheel moved backwards and forwards 
by the similar motion of a handle. 

Fig. 3, shows an air pump entirely without valves, 
and which is so simple, that it may be made by any 
person without difficulty. It was the invention of 
the late professor Ritchie. The stand, receiver, 
brass plate, &c., are the same as before, in the 
barrel is the only difference. It is seen from the 
figure that this barrel proceeds below the tube 
which communicates with the receiver. The piston 
is quite solid, and works through an air-tight collar 
at top ; also near the top of the barrel is a small 
hole, which may be closed by the finger. Upon 
driving down the piston to its full extent, the air 
will occupy the whole of the barrel above, equally 
with the receiver. Upon drawing up the piston, as 
soon as it gets above the connecting tube, it will 
draw out the air in the upper part of the barrel, as 
will be felt, by its issuing from the small hole at 
top. When the piston is at the upper end of the 
barrel, the hole must be stopped with the finger 
laid upon it. While the portion of air above the 
piston was escaping, the air in the receiver was 
filling the vacancy made in the barrel beneath ; but 
as soon as the piston is forced down again, it is 
forced back into its place, until the piston reaches 
the bottom. As during this descent, the finger 
prevented the entrance of the atmospheric air from 
without, a vacuum was formed, and the air in the 
receiver rushes out to fill the void — a second stroke 
of the piston therefore will remove another portion 
of air, the finger being removed to allow it egress ; 
thus by drawing the piston up and down, being very 
careful to cover the hole with the finger at all times, 
except in the upward stroke, the air will soon be 
exhausted from the receiver. 
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SILVERING LOOKING GLASS 

A PIECE of glass being transparent, is not calcu- 
lated to act as a looking-glass, because the reflec- 
tion of the face or of any other object from it is too 
faint to answer the desired purpose If we blacken 
the back of a piece of glass, or hold a dark 
object immediately behind it, the reflection be- 
comes more distinct, but is still altogether insuf- 
flcient for the purposes to which a looking-glass is 
applied It IS necessary, therefore, to cover one 
side of the glass with some metallic substance which 
will yield a good reflection through the glass. 

Many persons suppose that the metal employed 
for this purpose is silver, indeed, they aie justified 
in so supposing, from the name which the silvercr 
gives to his employment The metal employed is, 
how ever, mercury, or quicksilver , this latter name, 
which means living silver,’^ was given to this 
metal by the ancients, probably on account of the 
lively and vivid appearance which it presents , and 
as ‘silver*' is a shorter word to pronounce than 
“ quicksilver," it is probable that this is the reason 
why the process of which we are speaking is always 
called “ silvenng 

Mercury being a liquid, it is necessary to employ 
some other substance to cau«e it to adhere to the 
glass , for it would not be sufficient to lay it on with 
a brush, as we should whitewash on the ceiling, or 
paint on the wall, of a room, and there let it dry , 
mcicury rolls off glass as drops of water do off a 
greasy board. The substance employed to make, 
the mercury adhere to the surface of the glass is tin- 
foil, which IS as thin as paper, and which has, to 
use a chemical term, a strong attraction for mer- 
cury , the effect of which is, that a drop of mercury 
combines with, or is absorbed by the tin-foil, and 
they both become one substance, which adheres 
pretty hrmly to glass 

Tlie various processes which the silverer performs 
to attain this object we now proceed to detail 

The glass which is to be silvered is made per- 
fectly clean on both sidess particularly on that 
which IS to be silvcied , tor if the slightest mist or 
speck of dirt be allowed to remain on the surface, 
It will appear vciy conspicuous when the glass is 
silvered The tiii-foil, which is the next object of 
attention, is generiily made in sheets about six feet 
long and of various widths., varying from ten niches 
up to forty, the diversity of widths being to en iblc 
the silverer to cut out small pieces suitabU to vari- 
ous sized glasses For larger sizes, the foil is 
generally made to order, and of a greater thickness 
than for smaller glasses. 

A sheet of tin foil being unrolled, is hid down 
flat, and cut to the same shape as the gl iss, but an 
inch larger each way It is then laid down as 
smoothly as possible on the silvcrmg-stone whuh 
IS a very large and carefully-prepared slab of slate, 
porphyry, or marble, perfectly flit and smooth 
The foil IS worked out level and smooth on the sil- 
venng-stone by means of a smooth wooden i oiler, 
which 18 worked over it in every direction 

The mercury employed, whether for this or any 
other manufacturing process, is brought to this 
country either from Almaden, in Spam, or from 
Istria, m theAustiiin empiic, at both of which 
places quicksilver mines are situated The nictd 
IS contained in amineial called cinnabar, with whuh 
Almaden, m particular, abounds llure arc at 
Almaden twelve large ovens, each capable of con- 
taining about ten tons of cinnibu , and bj luating 


and subsequent processes, from three to ten oun is 
of mercury are obtained from every pound of thi 
ore or cinn ibai dug from the mine Th#* mei cury 
is put into tall narrow iron bottles, each cajiahle of 
containing about lOOlbs weight, and in that form it 
lb shipped off to foreign countries 

The silverer, when all is ready for sihenng a glass, 
pours some mercury from one of the iron bottles 
into a wooden bowl, and then, by me ins of an iron 
ladle, pours the mercury over the whole surface of 
the foil till every part IS co\L red The gliss plate 
18 then laid upon the liquid ineicury , but this ope- 
ration IS done m a veiy remarkable manner Ihe 
glass IS not liid at once flat down on the mercury, 
but IS made to slide on, the (dge of the glass first 
coming in contact with the men ury As it is slid 
along, it pushes befoie it the greater part of the 
mercury, because the edge of the glass almost 
scrapes along the foil as it passes The re ison of 
this modt of ])lai ing the glass on the foil is, that all 
nir-bubbles and impurities may be pushed off, allow- 
ing only a thin film of very pure mercury to remain 
betwet n the glass and the foil 

In all of this there is much care and ^Jelicacy re- 
quired In the hrst place, it is a matter of some 
difficulty to clean the glass so perfectly as not to 
show an^ marks oi streaks after it is silvered , in- 
deed, it IS of t( 11 necess try to remove it from the 
foil two or thru iunts after it has been laid down, 
in order to wipe oh specks of dirt which arc visible 
when the glass is silvered, however difficult of de- 
tection they may preMOUsly be this is especially 
the case m dnip weithcr This rcndeis it neces- 
sary tbit the toils for large gliss (which neies- 
sarily require a longer time than small ones to per- 
form the diflcrciit processes) should be thickei than 
those tor smaller , for such is the attraction betwei n 
the mercury and the foil, that if a glass, after hiv- 
ing been rernovt d for fartlu r cleaning, be not speedily 
rcpliced on the mercury, the latter will combine 
with the foil, and give it a rottenness which will pre- 
vent Its adhesion to the glass the thicker the foil, 
therefore, the U ss is this likely to occur 

Another point of great iniportanc e is, that the 
plate should be so dexterously slid over the surface 
of the foil as to remove all air- bubbles in its 
progiess and is one of those instances in which a 
desciiption of the piocess, although it may explain 
how It IS done, will go but a little way in qualify- 
ing the reader to perform it 

When the glass is properly placed on the tin foil, 
and It is ascertained that all specks and air bubbles 
are removed, it is covered almost in every pait by 
heavy iron or leaden weights , so that a large gUaa 
will havi sevei il hundred weight pressing upon it 
It may, and often docs, excite surprise that such a 
prcssuie does not bieak the glass , but that it does 
not do so IS a sufficient proof how perfectly flat both 
the glass and the silvenng-stone must be This 
pressure is intended to force out from between the 
glass and the foil as much mercury as possible, so 
th it the thinnest film only of mercury shall remain 
between tlicrri To effect this more completely, 
the silvciiiig stone is made to rest on a swivel or 
axle undetnea h, by which it can be made either 
perfectly hori/oiital, or thrown into an inclined po- 
sition ^\ liile the glass is being laid on the foil, 
the silveriiig-stone is horizontal, to prevent the mer- 
cury from flowing off, but when the superfluous 
mercury is to be drained off, the stone is made to 
assume an inclined position, so as to ensure one 
eeneral dii ection for tin flow of the mercury. 
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A trough or hollow groove rune round the sides of 
the stone, into which the mercury flows as it is 
forced out from between the glass and the foil. A 
pipe, descending from one corner of this trough, 
conveys the mercury into a bottle placed beneath to 
receive it. Although an immense weight of mercury 
(which is about thirteen or fourteen times as heavy 
as water! must be poured on the foil for the silver- 
ing of a large glass, yet the quantity which actually 
remains between the glass and the foil is extremely 
email. 

The glass, with the weights upon it, is allowed to 
remain in the inclined position for several hours, or, 
if the glass be large, it is allowed to remain until 
the next day, in order that as much as possible of 
the mercury may be pressed out before the weights 
are removed'. On the removal of the weights, one 
end of the glass is tilted up and supported by 
blocks, the other end still remaining on the stone. 
A piece of foil is then laid on the lowest corner, to 
draw off the mercury (somewhat in the manner of a 
sponge) which collects in a little pool at the bottom 
of the glass. In this state the glass remains from 
a few hours to three or four days according to its 
size. 

When as much of the mercury as possible has 
drained from the glass in this way, the glass is taken 
up ; — when it is found, that the mercury and thefoil 
adhere to eac^ other and also to the glass ; — the fact 
is, that the two metals have conibined together, and 
in the combined state adhere to the glass, which 
neither the one nor the other would have done sepa- 
rately. Any combination of mercury with another 
metal, however produced, is called in cliemical lan- 
guage, an amalgam ; in the present case, we have 
an amalgam of tin, due to the combination of the 
mercury with the tin-foil. 

The removal of the glass from the stone is effected 
in different ways, according to its size. If it is not 
too wide for the arm-span of the silverer, he takes 
it by the two edges and lifts it up from the stone, 
from whence he pla<;es it edgeways on a shelf or on 
the floor of the silvering room, resting its upper 
edge against the wall, and allow ing one corner to be 
lower than the rest, so as to facilitate the draining 
towards that corner. If the glass be long and nar- 
row, two men can take it up instead of one, but in 
the same maTiner. If however the glass be very 
large, the following mode is sometimes adopted. 
The draining room is .situated beneath the silvering 
room, and an opening in the floor of the latter is so 
situated, that a portion of the silvering table can 
be let down through it, on account of its facility of 
motion round the swivel. By a gradual turning of 
the silvering table, therefore, the stone, and the 
glass which is upon it, can be brought into a nearly 
perpendicular position. In this position of the glass 
(which sometimes weighs as much as 200tbs.), seve- 
ral men in the lower room grasp it by the edges, 
and place it against the wall of the room, where 
it is left to drain. 

When the plate is thus placed against the wall of 
the room, it is left to drain for a time varying from 
one day to several days, according to its size ; in 
oirder tiiat any remaining superfluous mercury may 
leave it, «nd that the foil may become still better 
attached to the surface of the glass. When the 
draining appears to be complete, the glass is ready 
to be applied to its intended purpose. 

The above is the process for silvering plate glass. 
But there is an important reason why common glass, 
used for cheaper purposes (such as the inferior sort 


of dressing-glasses), cannot be silvered in this way ; 
for any heavy pressure on such glass breaks it at 
once, on account of its thinness and crookedness. 
These common glasses (which are always small in 
size) are not silvered on a stone, but on a board or 
flat box. The foil, which is thinner for these pur- 
poses, is cut to the requisite size, and laid on the 
board and covered with mercury, as in the former 
instance. But instead of sliding the glass on the 
mercury, a piece of clean paper is laid on the mer- 
cury, and the glass is laid on the paper. The sil- 
verer now, laying one hand pretty firmly on the 
glass, lays hold of the edge of the paper with the 
other, and by a smart dexterous action, draws out 
the paper from between the glass and the foil, and 
with it the greater part of the mercury, together 
with air-hubbles, impurities, Ac., — leaving the glass 
resting on a thin but brilliant film of mercury : this 
is a process requiring much manual dexterity, and 
yet an Italian (for most of the silverers of common 
glasses are Italians) can often silver a hundred dozen 
small glasses in one day. 

The common glass employed for these purposes 
is always crooked and irregularly bent at its sur- 
faces : and it is a general rule to silver the concave 
side, when one si«le is, generally speaking, more 
concave than the other. The crown glass now made 
is better than that which was produced a few years 
ago, and although it is always curved, yet the cur- 
vature is pretty nearly the same in different tables 
from the same crate. This circumstance assists the 
silvcTcr, for each silvered glass acts as a weight to 
another of the same size. It is usual to silver a 
great number of the same size at the same time ; and 
as each one is silvered, it is placed flat down on a 
shelf, or in a shallow box ; and on it the others are 
successively laid as they are silvered. The concave 
side of each is silvered, and as the concavity is 
nearly equal in all, each one helps to press out the 
su])crlluous mercury from the one beneath it. This 
therefore is, in some degree, equivalent to the 
leaden freights employed with plate glass. The sil- 
vering ill common glasses is, however, seldom found 
to he so perfect as on plate glass, from the impos- 
sibility of giving equal pressure in every part. 

SUBSTITUTES FOB YEAST IN MAKING 
BREAD. 

First Feceipt . — Mix with twelve lbs. of flour one 
oz. of carbonate of soda, along with the usual 
quantity of salt. Knead the. whole up with sour 
butter-milk ; if very sour, half water and half butter- 
milk will do ; but all butter-milk is preferable, 
which will be no worse if kept one, two, or three 
weeks before used ; the more acid the better. The 
dough will be ready for baking in a quarter of an 
hour, as the fermentation goes on while kneading ; 
but it will take no harm by standing one, two, or 
three hours. 

The butter-milk must be acid, the soda pounded 
small, and well mixed with the flour, and the oven 
brisk, or the bread will probably he heavy, and 
taste of the soda. 

Second Receipt . — Put one oz. of hops into a 
coarse bag, and boil them in two quarts of water i 
pare, boil, and mash one lb. of potatoes very well, 
and press them through a cullender into the hop 
water. Place the mixture on the Are until it begins 
to boil, then empty it into an earthen vessel with a 
narrow bottom, in which there has been previously 
mixed half a pound of flour, with a gill of cold 
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water, in the form of a paste ; stir it well while 
pouring in, and when it is about the warmth of 
new milk, put in four oz. of dry flour, and a 
pound of common yeast, let it stand in the 
vessel, covered up, in a situation where it will keep 
its temperature. It takes from four to twenty- 
four hours to ferment, according to the state of the 
weather. When it begins to lower in the vessel, it 
is fit for immediate use ; or may be preserved, 
when put in a bottle and corked up, for several 
weeks. Should it be frozen, it will be no worse 
after being thawed. 

In case you have no Barm wherewith to begin . — 
Make about a pint or quart in tlie manner above 
directed, except in one particular ; instead of 
putting any barm with the dry flour into the mix- 
ture, put two or three spoonsful of sugar with the 
flour ; bottle it immediately, and having tied down 
the cork, set it where it will keep warm, and in 
twenty-four or thirty hours tliis will answer to fer- 
ment with, instead of the common barm. But it 
is always better to preserve some of tlie old for 
this purpose. 

Directions for Use. — Take twelve or fourteen 
lbs. of flour ; when you have mixed the salt with it 
in your kneading vessel, as is usual, make a hole 
in the middle, and pour in one lb. of the barm ; let 
the water for kneading be two parts of boiling water 
to one of cold, in winter ; and in summer an equal 
quantity of each ; the water should be soft. When 
the dough is of j>roper consistence, cover it up, and 
keep it v)arm while it rises^ which will probably be 
from five to ten hours. If kneaded at night, it 
will be fit for Jjaking in the morning ; but if it 
should not thedPbe ready, (wliich may be the case 
if kept too cool in the night,) by a])plying a hot 
iron plate under the vessel containing the dough, it 
will in a short time be fit for baking. 

The first receipt is excellent ; and as butter-milk 
contains much real nutriment, it is to be preferred 
in country places to the common yeast, more par- 
ticularly during summer, when it can be con- 
veniently procured, in an acid state, and at a cheap 
rate. It gives the bread a rich flavor, unequalled 
by any other substitute. Several ladie.s of Barnsley 
have used it for more than two years, with great 
satisfaction, except during the winter, when, from 
the butter-milk not being sufficiently acid, the 
bread was not so light as when the barm made 
from the second receipt was used. 

ON ECHOES. 

Echoes are well known ; but however common 
this phenomenon may be, it must be allowed that 
the manner in which it is produced is still involved 
in considerable obscurity, and that the explanation 
given of it does not sufficiently account for all the 
circumstances attending it. 

Almost all philosophers have ascribed the forma- 
tion of echoes to a refiection of sound, similar to 
that experienced by light, when it falls on a po- 
lished body. But, as D'Alembert observes, this 
explanation is false ; for if it were not, a polished 
surface would be necessary to the production of an 
echo ; and it is well known that this is not the case. 
Echoes indeed are frequently heard opposite to old 
walls, which are far from being polished ; near 
huge masses of rock, uud in the neighbourhood of 
forests, and even of clouds. This reflection of 
sound therefore is not of the same nature as that of 
bght. 


It is evident however, that the formation of an 
echo can be ascribed only to the repercussion of 
sound ; for echoes are never heai d but when sound 
is intercepted, and made to rebound by one or more 
obstacles. The most probable manne.* in which this 
takes place, is as follows. 

For the sake of illustration, Tve shall resume our 
comparison of the at rial moleculse to scries of 
elastic globules. If a series of elastic globules then 
be infinite, it may readily be conceived, that the 
vibrations commuuicated to one end, will be always 
propagated in the same direction, and continually 
recede; but if the cud of the series rest against 
any fixed point, the la.st globule will re-act on the 
whole series, and communicate to it, in the con- 
trary direction, the same motion as it would liave 
communicated to the rest of the series, if it hud not 
rested against a fixed point. Tiiis ought indeed to 
be the case whether the oiistacle be in a line with 
the scries, or oblique to it, j)rovided the Iasi glo- 
bule be kept back by the neighbouring ones ; only 
with this difiereuce, that the retrograde motion will 
be stronger in the latter case, according as the ob- 
liquity is less. If the a(*rial and sonorous mole- 
cula; then rest against any jK)inl at oni' end ; and 
if the obsta(de be at sucli a distance from the origin 
of the motion, that the direct and re-pereussivc 
motion shall not make them selves sensible at the 
same instant, the ear will distinguish the* one from 
the other, and there will be an echo. 

But wej are taught by experience, that the ear 
docs not distinguish the sut'cession of two sound.s, 
unless there he between them the interval of at 
least one-twelfth of a second ; for during the most 
rapid movcnicnt of instrumental music, cacli mea- 
sure of winch cannot be estimated at less limn a 
second, twelve notes are the utmost that can be 
comprehended in a measure, to render the su(‘(!CS8ion 
of sounds distinguisiiable ; consequently the ob- 
stacle which reflects the sound must be at such a 
distance, that tlie reverberated sound shall not suc- 
ceed the direct sound till after one -twelfth of a 
second ; and as sound moves at the rate of about 
1142 feet in a second, and consequently about ‘Jf) 
feet in the twelfth of a second, it thence follows 
that, to render the reverberat(>d sound distinguishable 
from the direct sound, the obstacle must be at the. 
distance at least of about 48 feet. 

There are single and compound echoes. In the 
former only one. rciietition of the sound is heard ; 
in the latter there are 2, 3, 4, 5, &c. repetitious. 
Wc arc even told of echoes that can repeat tlie 
same word 40 or 50 times. 

Single echoes arc those where there is only one. 
obstacle ; for the sound being impelled backwards, 
will continue its course in tlie same direction without 
returning ; but double, trijile, or quadruple echoes 
may be produced dift’erent ways. If we sujipose, 
for example, several walls one behind the other, 
the remotest being the highest ; and if each be so 
disposed as to produce an echo, as many repetitions 
of the same sound as there are obstacles will be 
heard. 

There are some echoes that repeat several w^ords 
in succession ; but this is not astonishing, and 
must always be the case when a person is at such a 
distance from the echo, that there is sufficient time 
to pronounce several words before the repetition of 
the first has reached the ear. 

There are some echoes which have been much 
celebrated on account of their singularity, or of 
the number of times that tht*y repeat the same 
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word. Misson, in his Description of Italy, speaks 
of an echo at the Villa Simonetta, which repeated 
the same word 40 times. 

At Woodstock in Oxfordshire, there is an echo 
which repeats the same sound 50 times. This seems 
to be a mistake ; the echo at Woodstock, according 
to Dr. Plat, repeats in the day time very distinctly 
17 syllalies, and in the night time 20. 

The description of an echo still more singular 
near Roseneath, some miles distant from Glasgow, 
may be found in the Philosophical Transactions for 
the year 1698. If a person, placed at the proper 
distance, plays 8 or 10 notes of an air with a 
trumpet, the echo faithfully repeats them, but a 
third lower ; after a short silence another repetition 
is heard in a tone still lower ; and another short 
silence is followed by a third repetition, in a tone a 
third lower. 

A similar phenomenon is perceived in certain 
halls ; where, if a person stands in a certain posi- 
tion, and pronounces a few words with a low voice, 
they are heard only by another person standing in a 
determinate place. Muschenbroeck speaks of a 
hall of thifbkind in the castle of Cleves ; and most 
of those who have visited the Observatory at Paris 
have experienced a similar phenomenon in the hall 
on the first story. 

Philosophers unanimously agree in ascribing this 
phenomenon to the reflection of the sonorous rays ; 
which, after diverging from the mouth of the 
speaker, are reflected in such a manner as to unite 
in another point. But it may be readily conceived, 
say they, that as the sound by this union is concen- 
trated in that point, a person whose ear is placed 
very near will hear it, though it cannot be heard by 
those who are at a distance. 

We do not know whether the hall at the castle of 
Cleves, of which Muschenbroeck speaks, is elip- 
tical, and whether the two points where the speaker 
and the person who listens ought to be placed are 
the two foci; but in regard to the hall in the 
Obt-ervatory at Paris, this explanation is entirely 
void of foundation. For, 

Ist. The echoing hall, or as it is called the Hall 
of SecretSt is not at all elliptical’; it is an octagon, 
the walls of which at a certain height are arched 
with what are called in architecture cloister arches^ 
that is to say, by portions of a cylinder which, 
in meeting form re-entering angles, that continue 
those formed by the sides of the octagonal plan. 

2nd. The person who speaks does not stand at 
a moderate distance from the wall, as ought to be 
the case in order to make the voice proceed from one 
of the foci of the supposed ellipsis ; he applies his 
mouth to one of the re-entering angles, very near 
the wall, and the person whose ear is nearly at the 
same distance from the wall, on the side diametri- 
cally opposite, hears the one who speaks on the 
other side, even when he does so with a very low 
Toice. 

It is therefore evident that, in this case, there is 
no reflection of the voice according to the laws of 
catoptrics ; but the re-entering angle continued 
along the arch, from one side of the hall to the 
other, forms a sort of canal, which contains the 
voice, and transmits it to the other side. The 
phenomenon is entirely similar to that of a very 
long tube, to the end of which if a person applies 
his mouth and speaks, even with a low voice, he 
will be heard by a person at the other end. 

The Memoirs of the Academy of Sciences, for 
the year 1G92, speak of a \cry icmaikable echo in 


the court of a gentleman’s seat called Le Genetay, 
in the neighborhood of Rouen. It is attended 
with this singular phenomenon, that a person who 
sings or speaks in a low tone, does not hear the 
repetition of the echo, but only his own voice ; 
while those who listen hear only the repetition of 
the echo, but with surprising variations ; for the 
echo seems sometimes to approach and sometimes 
to recede, and at length ceases when the person who 
speaks removes to some distance in a certain di- 
rection. Sometimes only one voice is heard, some- 
times several, and sometimes one is heard on the 
right, and another on the left. An explanation of 
all these phenomena, deduced from the semicircular 
form of the court, may be seen in the above col- 
lection. 

CHEMICAL ACTION OF LIGHT. 

At the meeting of the French Academy of Sciences 
on the 11th of January, M. Biot made a report of 
the researches of M. Edmund Becquerell, on the 
chemical action of the rays of solar light. 

Certain substances, as is well known, have the 
property of being modified in their characters and 
in their internal composition by the action of light. 
It is on this fact the chief operation of the Daguer- 
reotype depends. For instance, the slight coating 
of iodine with which the silvered plate is covered 
by exposing it to the vapour of iodine, is modified 
by the light from the objects concentrated in the 
camera obscura ; and the force of this action is pro- 
portioned to the intensity of the luminous rays. Is 
it the light itself — merely as light— ^hich produces 
this effect? which thus blackens, for example, pa- 
per impregnated with chloride of silver? It' has 
been shown that it is not, by causing the light to 
pass through a substance perfectly transparent, 
which does not obstruct its passage in the least nor 
diminish its brightness, and which, nevertheless, 
becomes thus deprived of its chemical properties. 
These properties are thus removed by the light tra- 
versing through certain diaphanous substances, 
which allow the light itself to pass, stopping only 
in its progress the chemical rays. On the other 
hand, the brightness of the light may be diminished 
without in any way affecting its chemical properties ; 
which effect takes place when the rays pass through 
blue glass. Thus it appears, tliat the rays which 
are emitted from the sun consists of two kinds, of 
very contrary qualities, acting generally together, 
but which may be separated by some of the means 
already indicated. These are, the luminous rays, 
properly so called, and the rays which are invisible, 
but are appreciable by their effects, which have been 
called chemical rays, for the want of a better 
term. 

The attention of M. Becquerell has been directed 
especially to the consideration of the latter rays. 
This young and skilful philosopher has discovered 
a remarkable circumstance regarding these rays 
and their effects on substances sensible to their 
action. A piece of paper impregnated with one of 
these substances may be exposed in a camera ob- 
scura to the difl’erent rays of solar light, decom- 
posed by the prism, without undergoing any change; 
whilst, if the paper be previously exposed to day- 
light, for as short a time as possible — for the space 
of a second or half a second — the action of the light 
so weakly commenced and scarcely perceptible, will 
be continued in the solar spectrum in such a manner 
that soon all parts of the paper which had pre%i- 
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ously been exposed to day-light will change from 
white to black, according as they are exposed to the 
rays of the prism ; whilst the same paper, if kept 
in a dark place after its momentary exposure to the 
light, will preserve its white color atmost entire. 
Thus we perceive, in the one case, no action from 
the rays of the spectrum on the sensitive paper 
which has not been previously exposed to the light; 
and in the other, on the contrary, the continuation 
of that action on the rays of the spectrum, when it 
has only been just commenced by the solar light. 
This is one of the principal results from the experi- 
ments of M. Becquerell ; and in this, perhaps, con- 
sists the secret of the new modification announced 
by M. Arago, in the photogenic process of M. 
Daguerre, which enables it to produce images by 
exposing the prepared plate for a second only in 
the camera obscura. 

It may, in fact, be conceived, having seen the 
memoir of M. Becquerell, that the plate coated with 
iodine might, after having received the impression 
of the object for only a second, be exposed to the 
rays of the solar spectrum in which the action — 
commenced by the luminous rays from external 
objects — might be completed, as in the experiment 
of M. Becquerell ; so as to enable the mercurial 
vapor to produce the effect which it is known to do 
in the ordinary process of Daguerreotype, and 
render the image visible. 

All these discoveries and modifications originate 
from the fundamental fact on which the two princi- 
pal operations of the Daguerreotype depend ; from 
which we learn that a substance may be modified 
by light, without any change being perceived by the 
eye, in such that an image may be pro- 

duced, invisible at first, which becomes visible by 
the action of another agent. This effect is pro- 
duced by the vapor of mercury ; which attaches 
itself to those parts of the coating of iodide of silver 
which are more or less affected by the luminous 
rays. This important fact, discovered by M. 
Niepce, will, we have no doubt, be applied in 
other methods, and be productive of further con- 
sequences. 


MARBLE. 

(Resumed from page 349, and concluded.) 

Modem marbles. — 1. British. Black marble is 
found at Ashford, Matlock, and Monsaldale in Der- 
byshire ; black and white in the north part of 
Devonshire ; the variegated marbles of Devonshire 
are generally reddish, brownish, and greyish, va- 
riously veined with white and yellow, or the colors 
are often intimately blended; the marbles from 
Torbay and Babbacombe, display a great variety in 
the mixture of their colors ; the Plymouth marble 
is either ash-colored with black veins, or blackish- 
grey and white, shaded with black veins ; the cliffs 
near Marychurch exhibit marble quarries not only 
of great extent, but of superior beauty to any 
other in Devonshire, being either of a dove-colored 
ground with reddish-purple and yellow veins, or of 
a black ground mottled with purplish globules. The 
green marble of Anglesea is not unlike the verde 
antico; its colors being greenish-black, leek-green, 
and sometimes dull purplish, irregularly blended 
with white. The white part is limestone, the green 
shades proceed from serpentine and asbestos. There 
are several fine varieties of marble in Derbyshire ; 


the mottled-grey in the neighbourhood of Money- 
ash, the light grey being rendered extremely beauti- 
ful by the number of purple veins which spread 
upon its polished surface in elegant irregular 
branches ; but its chief ornament is me multitude 
of entrochif with which this transition limestone- 
marble abounds. Much of the transition and car- 
boniferous limestone of Wales and Westmoreland 
is capable of being worked up into agret^able dark 
marbles. 

In Scotland, a particularly fine variety of white 
marble is found in immense beds, at Assynt in 
Sutherlandshire. A beautiful ash-grey marble of 
a very uniform grain, and susceptible of a fine 
polish, occurs on the north side of the ferry of Bal- 
lachulish in Tnverncsshire. One of the most beauti- 
ful varieties is that from the hill of Belephetrich in 
Tiree, one of the Hebrides. Its colors arc pale 
blood-red, light flesh-red, and reddish-white, with 
dark green particles of hornblende, or rather sah- 
lite, diffused through the general base. The com- 
pact marble of Iona is of a fine grain, a dull white 
color, somew'hat resembling pure compact felspar. 
It is said by Bournon, to consist of an intimate 
mixture of tremolite and carbonate of .^me, some- 
times with yellowish or greenish-yellow spots. The 
carboniferous limestone of many of the coal basing 
in the lowlands of Scotland may be worked into a 
tolerably good marble for chimney-pieces** 

In Ireland, the Kilkenny marble Is the one best 
known, having a black ground more or less varied 
with white marks produced by pctrifiactions. The 
spar which occupies the place of the shells, some- 
times assumes a greenish -yellow color. An ex- 
ceedingly fine black marble has also been raised at 
Crayleatb in the county of Down. At Louth- 
lougher, in the county of Tipperary, a fine purple 
marble is found, which when polished looks very 
beautiful. The county of Kerry affords several 
variegated marbles, not unlike the Kilkenny. 

France possesses a great many marble quarries 
which have been described by Brard, and of which 
a copious abstract is given under the article marble, 
in Rees* Cyclopedia. 

The territory of Genoa furnishes several beauti- 
ful varieties of marble, the most remarkable of 
which is the polzevera di Genoa^ called in French 
the vert d' Kgypte and vert de mer. It is a mix- 
ture of granular limestone with a talcose and 
serpentine substance disposed in veins ; and it is 
sometimes mixed with a reddish body. This marble 
was formerly much employed in Italy, France, and 
England, for chimney-pieces, but its sombre ap- 
pearance has put it out of fashion. 

Corsica possesses a good statuary marble of a fine 
close grain, and pure milky whiteness, quarried at 
Ornofrio ; it will bear comparison with that of 
Carrara ; also a grey marble {bardiglio() a ci polio, 
and some other varieties. The island of Elba has 
immense quarries of a white marble with blackish- 
green veins. 

Among the innumerable varieties of Italian 
marbles, the following deserve especial notice : — 

The rovigio^ a white marble found at Padua ; the 
white marble of St. Julien, at Pisa, of which the 
cathedral and celebrated slanting tower are built ; 
the Biancone marble, white with a tinge of grey, 
quarried at Magurega for altars and tomhs. Near 
Mergozza, the white saline marble with grey veins 
is found, with which the cathedral of Milan is 
built. The black marble of Bergamo is called 
paragons^ from its black color, like touchstone ; it 
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has a pure intense tint, and is susceptible of a fine 
polish. The pure black marble of Como is also 
much esteemed. The polveroso of Pistoya, is a 
black marble sprinkled with dots ; and the beauti- 
ful white marble with black spots, from the Lago 
Ma^giore, has been employed for decorating the 
interior of many churches in the Milanese. The 
Margorre marble found in several parts of the Mi- 
lanese, ft bluish veined with brown, and composes 
part of the dome of the cathedral of Milan. The 
green marble of Florence owes its color to a copious 
admixture of steatite. Another gieen marble, called 
f}erde di Pradoy occurs in Tuscany, near the little 
town of Prado. It is marked with spots of a deeper 
green than the rest, passing even into blackish -blue. 
The beautiful Sienna marble, or hrocatello di Sieiia^ 
has a yellow color like the yolk of an egg, which 
is disposed in large irregular spots, surrounded with 
veins of bluish-red, passing sometimes into purple. 
At Montarenti, two leagues from Sienna, another 
yellow marble is met with, which is traversed by 
black and purplish- black veins. The Brema marble 
is yellow with white spots. The mandfilato of the 
Italians is a light red marble with yellowish-white 
spots, foifdd at Luggezzana, in the Veronese. The 
red marble of Verona is of a red rather inclining 
to yellow or hyacinth ; a second variety of a dark 
red, composes the vast amphitheatre of Verona. 
Another-^marble is found near Verona, with large 
white spots m a reddish and greenish paste. Very 
fine columns have been made of it. The occhio di 
pavone is an Italian shell marble, in which the 
shells form large orbicular spots, red, white, and 
bluish. A madreporic marble, known under the , 
name of pi^tra uteilaria^ much employed in Italy, 
is entirely composed of star madrepores, converted 
into a gray and white substance, and is susceptible 
of an excellent polish. The village of Bretonico, 
in the Veronese, furnishes a splendid breccia mar- 
ble, composed of yellow, steel-gray, and rose- 
colored spots. That of Bergamo consists of black 
and gray fragments in a greenish cement. Florence 
marble, called also ruin and landscape marble, is an 
indurated calcareous marl. 

Sicily abounds in marbles, the most valuable of 
which is that called by the English stone-cutters, 
Sicilian jasper; it is red with large stripes like 
ribands, white, red, and sometimes green, which 
run zigzag with pretty acute angles. 

Among the Genoese marbles we may notice the 
highly esteemed variety called portoTj on account 
of the brilliant yellow veins in a deep black ground. 
The most beautiful kind comes from Porto-Venese, 
and Louis XIV. caused a great deal of it to be 
worked up for the decoration of Versailles. It 
costs now two pounds per cubic foot. 

Cf cutting and polishing marble. — ^The marble 
saw is a thin plate of soft iron, continually sup- 
plied during its sawing motion, with water and the 
sharpest sand. The sawing of moderate pieces is 
performed by hand, but that of large slabs is most 
economically done by a proper mill. 

The first substance used in the polishing process 
is the sharpest sand, which must be worked with 
till the surface becomes perfectly fiat. Then a 
second, end even a third sand of increasing fineness 
is to be applied. The next substance is emery of 
progressive degrees of fineness, after which tripoU 
IB employed ; and the last polish is given with tin- 
putty. The body with which the sand is rubbed 


upon the marble, is usually a plate of iron ; but 
for the subsequent process, a plate of lead is used 
with fine sand and emery. The polishing rubbers 
are coarse linen cloths, or bagging, wedged tight 
into an iron planing tool. In every step of the 
operation, a constant trickling supply of water is 
required. 

Visitors of Derby may have an opportunity of 
inspecting Brown’s extensive machinery for cutting 
marble into many ornamental forms, which has been 
well described in Rees’ Cyclopedia. 

Sir James Jelf patented, in 1822, a combination 
of machinery for cutting any description of parallel 
mouldings upon marble slabs, for ornamental pur- 
poses; in which, tools, supplied with sand and 
water, are made to traverse to and fro. 

Mr. Tullock obtained a patent, in 1824, for im- 
provements in machinery for sawing and grooving 
marble ; the power being applied by means of 
toothed wheels bearing cranks, which gave the see- 
saw motion to the cutting iron plates. 

In November, 1829, Mr. Gibbs secured, by 
patent, an invention for working ornamental devices 
in marble, by means of a travelling drill, guided by 
a mould of wood, &c., in counter relief; and in 
April, 1833, Mr. G. W. Wilds obtained a patent 
for machinery, which consists of a series of circular 
cutters, for separating slabs from a block of marble ; 
the block being advanced slowly to meet the cutters, 
by the progressive movement of a platform upon 
wheels, driven by the agency of a rack and pinion, 
as in the cylinder boring machine of the steam- 
engine manufacturer. Sand and water must be 
supplied, of course, from a hoppe^o these smooth 
cutting dises of iron or copper He proposes 
also to mould and polish marble, by applying a 
rotatory wheel or cylinder ofany shape to it, in its 
carrying frame. 

NEW APPLICATIONS OF THE 
ELECTROTYPE. 

Letter from M. Perrot to M. Arago. 

I HAVE just learned, through a journal, that 
M. Sore] has announced to the Academy of Sciences, 
that he has been enabled by means of a constant 
current, to fix, without heat, on iron, a more or 
less thick and very adherent layer of zinc, and that 
by this means he has been able to fix several metals 
on one another. 

Consequently I thought it my duty immediately 
to send to the Institute, to be deposited there, 
some objects hastily collected, which remained 
from experiments, which I made more than a year 
ago, on metallic precipitations. 

Among the objects contained in the box which I 
send, there are some experiments on a process of 
metallic incrustation, which I consider new, and 
capable of receiving many applications in the arts. 

1 obtained these incrustations by means of galvanic 
currents, by precipitating a metal of one color, in 
the parts corroded, by a process analogous to that 
of engraving by nitric acid, on a metallic piece of 
another color. 

Tlius, as it was easy to foresee, the incrustations 
have all the perfection of the engraving, which 
serves as a mould, and the imperfection of the in- 
crustation which I send you does not extend to that 
of the new galvanic methods which I wished to try 
in engraving. — Comptus Rendits. 


Lomdcn Printed by 1> Fbamcib, 6, White Horse Lane, MUe End.— Published by W. Bkitiain, 11, Patemofter Row* 
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MACHINE TO PROVE THE SHAPE OF 
THE EAKTH. 

We are taught that the eartli ib- round, hut flattened 
towards the poles like an orange. The niathema> 
tical proofs of this are too tedious to be interesting 
to general readers ; yet, there remain others of a 
xnechanical^uature, which acting by the rime cause, 
namely, centrifugal force, establish the same fact 
experimentally. One machine for this purpose is 
usually called the centrifugal hoops, which is re- 
presented as follows : — 




It consists of two hoops of tin, fastened at bot- 
tom to an upright spindle, which is turned by a 
pulley and inultiplying wheel ; as soon as the wheels 
are made to revolve rapidly their general elongated 
shape will be altered, and centrifugal force acting 
upon the equatorial parts of the hoojis will oc- 
casion them to bulge out tow’ards that part, and to 
become compressed at the top and bottom. Weie 
there any greater number of hoops the effect would 
be of a similar kind, but still more conspicuous 
than with two. In this machine, the stand, wheel, 
and support may be dispensed with, the spindle of 
the hoops being turned round by tlie hands. The 
above machine shows that a revolving body there- 
fore, if of a yielding substance, accommodates its 
form according to the degree of centrifugal force 
which it attains; and as this force is dependent 
ujion the rapidity of motion, it follows, that the 
more rapidly such a body revolves, the more 
flittened it will become. Were the earth of a simi- 
larly yielding texture, the above would be a sufficient 
explanation of the earth’s shape, but it is not so 
to the extent that is reqn sitc, for although the 
waters are fluent, yet the solid earth is incapable 
of moving from its place. We must, therefore, 
next direct our attention to the ellVct of centrifugal 
force upon unyielding sul»'-t.v;iccs ; lor tins purpose, 
and indeed for experiments upon bodies ol any 
kind, the machine, No. 1, is well adapted. It is 
formed of wood, painted black, (as the frame-work 
of all astronomical H})paratu> ought to be.) The 
multiplying wheel A turns the pulley 11, the axis 
of which, also forms the axis of the brush wheel C, 
and which consequently partakes of its motion. 
The edge of C working against the edge of D, turns 
that wheel round with increased velocity — a band 
proceeding from D to F continues the motion to the 
hook connected with and below F. Now it is evi- 
dent that motions being given to the wheel A, it 
will be continued to the hook, increasing in ra- 
pidity at every stage of lUs prDguss. Suppose that 
we have formed a represcntatuni of the earth, of a 
fihape corres})onding to tlie oblong spheroid, Fig. 2, 
and we suspend this by a string to the hook. Putting 
it in rapid motion, it will he found impossible to 
continue its rotation, even fur a minute, without the 


spheroid altering its position, and taking that or 
Fig. 3, or in oilier words, revolving on its shorter 
axi.s. 

We may even take a flat circular piece of board, 
and although the axis across it may be a foot, and that 
of the thickness not more than half an inch, yet, 
the same result will be obtained, the disc becoming 
horizontal, and retaining that position during the 
whole time of its revolution, or at least, as long as 
the rapidity of its motion is maintained. 

The planet Saturn affords a still more striking 
examjile. Let the model be made of a solid ball ot 
wood, three inches in diameter, furnished with a 
ring of tin, to represent Saturn's ring; let the 
centre part of the ring be painted black, and a hole 
made near the extremity for a string to be tied to 
it; suspend the model by this string to the hook, 
and occasion it to revolve, when the model will soon 
assume all the forms and appearances which the 
planet itself puts on, in reference to the views we 
are capable of obtaining of it at diflerent times of 
our respective revolutions. Jn one position, the 
ring being a conspicuous and beautiful object, far 
distant fiom the body of the pianet, then gradually 
becoming in appearance narrower, until it seems 
only as a bright line across tbe planet’s face, and 
beyond it, on eaeh side. See I'lg. 5, 6, & 7. 

A chain suspended from the hook is an excellent 
illiustration of the effects of eeiitrifugal force ; first, 
it hangs in a loose collapsed manner, then it gra- 
dually widens, until at length it forms a ring which 
revolves horizontally. 

The machine, Fig. 8, is usually called the whirl- 
iny table. The foot-board supporti||a multiplying 
wheel, and small upright spindle, which is turned 
round by this vriieel. The upright spindle is very 
short, and intended merely ^to support the cross 
arms A A. Upon the ends of A A are two uprights 
B B, to support the upper ends of two glass tubes 
C C. The glass tubes arc closed at both ends, and 
partly filled with shuts, and sometimes with shots 
and water, so as to leave equal spaces of shot, water, 
and air. If a rajiid motion be communicated to 
the cross arms, uf course, centrifugal force will 
cause the substances to fly out away from the 
centre, and contrary to the position that gravity 
alone w'ould place them in. The shots, therefore, 
would leave the lower part of the tubes, and fly 
towards the farther ends ; and if the tubes be long, 
and the motion communicated to them be very 
rapid, such will be the power acquired, that the 
outer ends of the tubes will, in all probability, be 
Inoken, or if left open, the shots will be scattered 
to a very considerable distance. 

Now what do these experiments teach us ? Why 
first, that it tlie earth revolves at all, and of which 
there is no doubt, although it is difficult to bring 
forward a positive proof that it does, it must ne- 
cessarily revolve on its shortest a-\is. Secondly, 
that to have assumed its spheroid form, it must 
either have been made so at first, (of which there 
is no proof) or that it must at some former time 
have been sufficiently fluid to have yielded to the 
centrifugal influence, and like the chain or the lioops 
have accommodated itself to the shape, which its 
rotatory force mu.^t have induced ; and thirdly, we 
must admit tliat tbe same power which at u former 
time influenced the now solid parts, have still an 
effect upon the w'aters, tending to draw them from 
the polar regions towards the equator, until at length, 
the centrifugal and centripetal forces balancing each 
other, they assume a shape proportionably couvex 
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yet restrained from further alteration both by 
the force of gravity and the pressure of the atmos- 
phere. 

electricity from steam. 

On Saturday, the 19th December, Mr. Condie, 
manager of Blair Iron Works, Ayrshire, per- 
formed this new and interesting phenomenon at the 
above works, in the presence of Ludovic Houston, 
Esq., of Johnstone ; — Cunningham, Esq., of 
Carnbrae Iron Works ; Thomas Wingate, Esq., 
engineer ; Springfield, and a number of others, 
who were all highly satisfied with the accuracy of 
the accounts given by the public press of similar 
experiments having been made in the neighbourhood 
of Newcastle, upon locomotive engine boilers. The 
experiment made by Mr. Condie was upon the 
steam issuing from the safety valve of two of the 
high pressure boilers of the blowing engine, and 
was simply performed as follows : — 

The experimenter placed himself upon an insu- 
lated stool (a board resting upon three quart bottles 
in absence of better,) and having in one hand a 
long small rod of iron, with four sharpened points, 
similar to a lightning conductor ; this be held in 
the steam issuing from the safety valve. When the 
points were held about one foot from the valve, 
electric sparks were drawn by the bystanders’ 
knuckles from those of the experimenter about half 
an inch long ; but as the pointed rod was raised to 
about six or eight feet above the v.ilve into the 
cloud of steam, vivid and pungent sparks were then 
drawn frpm one and a half to two inches long, which, 
in fact, were nearly as stunning upon the arm as the 
shocks of a small Leyden phial, producing a good 
deal of nierrimeut to the astonished workmen who 
were present, to see fire and feel the shocks from 
steam, an article they all supposed themselves per- 
fectly familiar with. 

In the evening the experiment was resumed, to 
see the effects in the dark, when they proved the 
experimenter to be highly charged with e]r*ctricity. 
The board on which he stood, not being rounded, 
each comer had a brush of light two or three inches 
long, like as many tassels, while every point of his 
dress and hair became highly luminous upon the 
persons standing near him. On this trial, sparks 
were drawn fully two inches long, which required 
some little courage to engage with, from their 
shocking propensities. 

The experiments were made upon the steam of 
two boilers, thirty-two feet long by six diameter, 
first with steam equal to 12 lb. upon the inch, and 
latterly at 25 lb. — the increase of pressure adding 
to the effect. However, the experiment was per- 
fectly and satisfactorily performed with the surplus 
steam issuing from 4he safety valve while the engine 
was going upon trial. Mr. Condie is of opinion 
that, from such boilers, with a properly constructed 
prime conductor, of large surface, sparks may be 
drawn from six to eight inches long, and large jars 
charged in a few seconds. The wonder was that 
the experiment succeeded at all, as tlie apparatus 
was altogether rude. The floor where the tempo- 
rary stool stood was covered with dust, shavings, 
&c., which acted as conductors in stealing away the 
electricity from the experimenter. — Ayr Observer. 

WAVES. 

The common cause of waves is the friction of the 
wind upon the surface of the w'atcr. Little ridges 


or elevations first appear, which by continuance of 
the force, gradually become loftier and broader, 
until they are the rolling mountains seen where the 
winds sweep over a great extent uf water. The 
heaving of the Bay of Biscay, or still more re- 
markably, of the open ocean beyond the southern 
capes of America and Africa, exhibits one extreme, 
and the stibhess of the tropical seas, ;yhich are 
sheltered by near encircling lands, exhibits the 
other. In the vast Archipelago of the East, where 
Borneo, and Java, and Sumatra lie, and the Mo- 
lucca islands and the IMiilippines, the sea is often 
fanned onl^^ by the land and sea breezes, and is like 
a smootli bed, in whieli these i.’ilands seem to repose 
in bliss — islands in w'hich the h})iee and jan*- 
fume gardens of the world are embowertMl, and 
where the bird of paradise has its home, and the 
golden pheasant, and a hundred otlu r birds of 
brilliant plumage, among thickets so luxuriant, and 
scenery so picturesque, that Euro})eHn strangers 
find there the fairy land of their youthful ilreams. 
— One who has visited these islands in his curly 
days may perhaps be pardoned for thus adverting 
to their beauties. q) 

In rounding the Cape of Good Hope, waves are 
met with, or rather a swell, so vast, that a few 
ridges and a few depressions occupy the extent of 
a mile. But these are not so dangerous to ships as 
what is termed a shorter sea, with «aore perpen- 
dicular waves. The slope in the former is coiiqiara- 
tively gentle, and the rising and falling are much 
less felt ; while among the latter, the sudden tossing 
of the vessel is often destructive. When a ship is 
sailing directly before the wind, over the lony swell 
now describi'd, she advances as if by leaps ; for as 
each wave passes, she is first descending headlong 
on its front, acquiring a velocity so wild that she 
can scarcely be steered ; and soon after, when rt 
has glided under her, she appears climbing on its 
back, and her motion is slackened almost to rest, 
before the following wave arrives. To a passenger 
perched at such a time on the extremity of the bow- 
sprit, and looking back on the enormous body of 
the ship, with perhaps its thousand of a crew, a 
hundred feet beliiiid Jiim, heaved by these billows 
as a cork is on a ruffled lake, the scene is truly 
sublime. When a coming wave lifts the stern, and 
in the same degree depresses the bow, he is deep 
in the hollow or valley between the waves, and sees 
only the shij) rushing headlong down towards him 
as if to be ingulphed ; but soon after, when the 
stem is down, and the bow is raised, he looks from 
his station in the sky upon an awful scene beneath 
him and around. 

The velocity of waves has relation to their mag- 
nitude. The large waves just spoken of, proceed 
at the rate of from thirty to forty miles an hour. 
It is a vulgar belief that the water itself advances 
with the speed of the wave, but in fact thejfbnw 
only advances, while the substance^ except a little 
spray above, remains rising and falling in the same 
place, with the regularity of a ])cndulum. A wave 
of water, in this respect, is exactly imitated by the 
wave running along a stretched rope w’hen one end 
is shaken ; or by the mimic waves of our theatres, 
which are generally undulations or long pieces of 
carpet, moved by attendants. Jiut when a wave 
reaches a shallow bank or beach, the water becomea 
really progressive, for then, as it cannot sink di- 
rectly downwards, it falls over and forwards, seek- 
ing the level. 

So awful is the spectacle of a storm at sea, that 
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it generally biasses the judgment ; and, lofty as 
waves really are, imagination pictures them loftier 
still. Now no wave rises much more than ten 
feet above the ordinary sea-level, which, with the 
ten feet that the surface afterwards descends below 
this, give twenty feet for the whole height, from the 
bottom of any water-valley to an adjoining summit. 
This is easily verified by a person whd^tries at what 
height on a ship’s mast the horizon remains always 
in sight over the top of the waves — allowance being 
made for accidental inclinations of the vessel, and 
lor her sinking in the water to considerably below 
her water line, at the time when she reaches the 
bottom of the hollow between the two waves. The 
spray of the sea, driven along by the violence of 
the wind, is of course much higher than the summit 
of the liquid wave ; and a wave coming against an 
obstacle, or entering a narrowing inlet, may dash 
to an elevation much greater still. At the Eddy- 
stone light-house, which is about ninety feet high, 
placed on a solitary rock ten miles from the land, 
when a surge breaks which has been growing under 
a storm all the way across the Atlantic, it often 
dashes to iiPO feet above the lantern at the summit. 

The magnitude of waves is well judged of when 
they are seen breaking on an extended shore or 
beach. In the deep sea the wave is only an ele- 
vation of ,the water, sloping on either side ; but as 
it rolls towards the shore, its front becomes more 
and more perpendicular, until at last it curls over 
and falls with its whole weight, and when several 
miles of it break at the same instant, its force and 
noise may shake the country around. 

Along the east, or ('oromandel Coast of India, at 
certain seasons, vast waves are constantly break- 
ing ; and as there are no good harbours there, 
communication between the sea and land is ren- 
dered impossible to ordinary boats. The natives 
of the coast, at Madras, for instance, have hence 
become almost amphibious. They reach ships be- 
yond the breakers by the help of what are called 
catamarans^ consisting of three small logs of wood 
tied together. On these they secure themselves, 
and boldly advance up to the coming wall of water, 
which they shoot into, and rise to the smooth 
surface beyond it, like water-fowls after diving. 
Boats unsuited to the breakers often perish in 
them. The Author had gone on shore with a water- 
ing party on the coast of Sumatra, and during the 
hours spent there, a swell had arisen in the sea, 
which on their return was already bursting along 
the beach and across the river’s mouth in lofty 
breakers. The bout in which he happened to be, 
regained the high sea in safety, but a larger boat 
which followed at a short distance was overwhelmed, 
and an officer and part of the crew perished. 

There is a phenomenon observed at the months 
of many great rivers, called the Hoar, which has 
resemblance to a wave. When the tide returning 
from the sea meets the outward current of the 
river, and both have the force which in certain 
situations belong to them, the stronger mass from 
the ocean assumes the form of an almost perpen- 
dicular wall, moving inland with resistless sweep. 
This is called the boar. It is in fact the great sea- 
wave of the tide, produced twice a day by the 
attraction of the moon, rolling in upon the land 
and inlets, where contracting channels concentrate 
its mass. In the different branches of the Ganges 
the hoar is seen in a remarkable degree. Its roar- 
ing is heard long before it arrives. Smaller boats 
and skiffs cannot live where it coine& ; and as it 


passes the city of Calcutta, even the large ships at 
anchor there are thrown into such commotion, as 
sometimes to be tom away from their moorings. 
The nature and effects of this boar are strikingly 
illustrated upon certain coasts where extensive 
tracts of sand are left uncovered at low water. In 
such situations, of which there are many on the 
western shores of Britain, the returning tide is 
seen advancing with steep front, and with such 
rapidity, that the speed of a galloping horse can 
scarcely save a person who has incautiously ap- 
proached too near. Many, every year, are the 
victims of temerity or ignorance on these treache- 
rous plains. 

In the end of the year 1831, on the low fiat 
coast of the Indian peninsula, north of Madras, 
one great wave of the kind now described was 
produced during a very high spring-tide of mid- 
night, by an extraordinary wind, and spread ten 
miles in upon the inhabited land. It had retired 
with the ebbing tide before morning, but the next 
day’s sun disclosed a scene of devastation rarely 
matched. Amidst the total wreck of the villages 
and fields, there lay the drowned carcases of more 
than ten thousand human beings, mixed with those 
of elephants, horses, bullocks, wild tigers, and the 
other inhabitants of the land. 

It has been proposed lately to construct 
marine boatSy or vessels calculated to swim so deep 
in the water as to be below the superficial motion 
of the waves, and therefore beyond the influence 
of storms at the surface. Such a boat has been 
tried with considerable success ; and men’s in- 
creasing familiarity with sub-marine matters since 
the invention of the diving-bell, may ultimately 
lead to improvements, rendering the sub-marine 
vessel, for certain purposes, commodious and safe. 

DR. ARNOTT. 

ELECTRO-MAGNETIC CLOCK, 

BY PROFESSOR WHEATSTONE. 

A Paper read by him at the last Meeting of the. lioyal Society. 

The object of tlie aj)paratus, forming the subject ot 
tins communiccitiun, is stated by the author to be 
that of enabling a single clock to indicate exactly 
the same time in as many different places, distant 
from each other, as may be required. Thus, in an 
astronomical observatory, every room may be fur- 
nished with an instrument, simple in its construc- 
tion, and therefore little liable to derangement, and 
of trifling cost, which shall indicate the time, and 
beat dead seconds audibly, with the same precision 
as the standard astronomical clock with which it is 
connected ; thu.s obviating the necessity of havinig 
several clocks, and diminishing the trouble of wind- 
ing up and regulating thenu separately. In like 
manner, in public offices and large establishments, 
one good clock will serve the purpose of indicating 
the precise time in every part of the building where 
it may be required, and an accuracy ensured which 
it would be difficult to obtain by independent clocks, 
even putting the difterence of cost out of considera- 
tion. Other cases in which the invention might be 
advantageously employed were also mentioned. In 
the electro-magnetic clock, which was exhibited in 
action in the apartments of the society, all the parts 
emj)loyed in a clock for maintaining and regulating 
the power are entirely dispensed with. It consists 
simply of a face with its second, minute and hour 
hands, and of a train ot wheels which communicate 
motion from the arbor of the second’s hand to that 
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of the hour hand, in the same manner as in ordi- ; 
nary clock trains ; a small electro-magnet is caused 
to act upon a peculiarly constructed wheel (scarcely 
capable of being described without a figure) placed 
on the second’s hand, advanog^ a sixtieth part of its 
revolution. It is obvious, then, that if an electric 
current can be alternately established and arrested, 
each resumption and cessation lasting for a second, 
the instrument now described, although unprovided 
with any eternal maintaining or regulating power, 
would perform all the usual functions of a perfect 
clock. The manner in which the apparatus is ap- 
plied to the clocks, so that the movements of the 
hands of both may be perfectly simultaneous is the 
following. On the axis which carries the scape- 
wheel of the primary clock, a disc of brass is fixed, 
which is first divided on its circumference into 
sixty equal parts ; each alternate division is then 
cut out and filled with a piece of wood, so that the 
circumference consists of thirty regular alternations 
of wood and metal. An extremely light brass 
spring, which is screwed to a block of ivory or hard 
wood, and which has no connexion with the me- 
tallic parts of the clock, rests by its free end on the 
spring, and proceeds to one end of the wire of the 
electro-magnet ; while another wire attached to the 
clock-frame is continued until it joins the other end 
of that of the same electro-magnet. A constant 
voltaic battery, consisting of a few elements of very 
small dimensions, is interposed in any part of the 
circuit. By this arrangement the circuit is peri- 
odically made and broken, in consequence of the 
spring resting for one second on a metal division^ 
and the next second on a wooden division. The 
rircuit may be extended to any length ; and any 
number of electro -magnetic instruments may be 
thus brought into sympathetic action with the 
standard clock. It is only necessary to observe, 
that the force of the battery and the proportion be- 
tween the resistances of the electro-magnetic coils 
anti those of the other parts of the circuit, must, in 
oriler to produce the maximum etfect with the least 
exjienditure of power, be varied to suit each par- 
ticular case. 

ANTISEPTIC PROPERTIES OF PEAT. 
One interesting circumstance attending the history 
of peat-mosses is the high state of preservation of 
animal substances buried in them for periods of 
many years. In June, 1747, the body of a woman 
was found six feet deep, in a peat-moor in the Isle 
of Axholm, in Lincolnshire. The antique sandals 
on her feet afforded evidence of her having been 
buried there for many ages ; yet her nails, hair, and 
skin, are described as having shown hardly any 
marks of decay. On the estate of the Earl of 
Moira, in Ireland, a human body was dug up, a 
foot deep in gravel, covered with eleven feet of moss ; 
the body was completely clothed, and the garments 
seemed all to be made of hair. Before the use of 
wool was known in that country, the clothing of the 
inhabitants was made of hair, so that it would ap- 
pear that this body had been buried at an early 
period ; yet it was fresh and unimpaired. In the 
Philosophical Transactions, we find an example re- 
corded of the bodies of two persons having been 
buried in moist peat, in Derbyshire, in 1674, about 
a yard deep, which were examined twenty-eight 
years and nine months afterwards ; “ the color of 
their skin was fair and natural, their flesh soft as 
that of persons newly dead.* 


Among other analogous facts we may mention, 
that in digging a pit for a well near Dulverton, in 
Somersetshire, many pigs were feund in various 
postures, still entire. Their shape was well pre- 
served, the skin, which retained the hair, having 
assumed a dry membranous appearance. Their 
whole substence was converted into a white, friable, 
laminated, inodorous, and tasteless substance ; bat 
which, when exposed to heat, emitted an odour pre- 
cisely similar to broiled bacon. 

Cause of the antiseptic property of peat . — We 
naturally ask whence peat derives this antiseptic 
property ? It has been attributed by some to the 
carbonic and gallic acids which issue from decayed 
wood, as also to the presence of charred wood, in 
the lowest strata of many peat-mosses, for charcoal 
is a powerful antiseptic, and capable of purifying 
water already putrid. Vegetable gums and resins 
also may operate in the same way. 

The tannin occasionally present in peat is the pro- 
duce, says Dr. McCulloch, of tormentilla, and some 
other plants ; but the quantity he thinks loo small, 
and its occurrence too casual, to give rise to effects 
of any importance. He hints that thi*soft parts of 
animal bodies, preserved in peat-bogs, may have 
been converted into adijiocere by the action of 
water merely ; an explanation which appears clearly 
applicable to some of the cases above e, ’numerated. 

Miring of Qpadmpeds . — The manner, however, 
in which pent contributes to preserve, for indefinite 
periods, the harder parts of terrestrial animals, is a 
subject of more immediate interest to the geologist. 
There are two ways in which animals become occa- 
sionally buried in the peat of marshy grounds ; 
they either sink down into the semifluid mud, un- 
derlying a turfy surface, upon which they have 
rashly ventured, or, at other times, a bog “bursts,*’ 
and animals may be involved in the peaty allu- 
vium. 

In the extensive bogs of Newfoundland, cattle are 
sometimes found buried with only their heads and 
neck above ground ; and after having remained for 
days in this situation, they have been drawn out by 
ropes and saved. In Scotland, also, cattle ventur- 
ing on the “ quaking moss,” are often mired, or 
“ laired,’* as it is termed ; and in Ireland, Mr. King 
asserts that the number of cattle which are lost in 
sloughs is quite incredible. 

Solway moss . — The description given of the 
Solway moss will serve to illustrate the general 
character of these boggy grounds. That moss, ob- 
serves Gilpin, is a fiat area, about seven miles in 
circumference, situated on the confines of England 
and Scotland. Its surface is covered with grass 
and rushes, presenting a dry crust and a fair ap- 
pearance ; but it shakes under the least pressure, 
the bottom being unsound and semifluid. The ad- 
venturous passenger, therefore, who sometimes in 
dry seasons traverses this perilous waste, to save a 
few miles, picks his cautious way over the rushy 
tussocks as they appear before him, for here the 
soil is firmest. If his foot slip, or if he venture to 
desert this mark of security, it is possible he may 
never more be heard of. 

“ At the battle of Solway, in the time of Henry 
VIII., (1542,) when the Scotch army, commanded 
by Oliver Sinclair, was routed, an unfortunate 
troop of horse, driven by their fears, plunged into 
this morass, which instantly closed upon them. 
The tah? was traditional, but it is now authenticated ; 
a man and horse, in complete armour, having been 
found bv peat-diggers, in the place where it was 
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always supposed the affair had happened. The 
skeleton of each was well preserved, and the diffe- 
rent parts of the armour easily distinguished.’^ 

This same moss, on the IGth of December, 1772, 
having been filled with water during heavy rains, 
rose to an unusual height, and then burst. A 
stream of black half>consolidated mud began at 
first to cr^ep over the plain, resembl\hg, in the 
rate of its progress, an ordinary lava current. No 
lives were lost, but the deluge totally overwhelmed 
some cottages, and covered four hundred acres. 
The highest parts of the original moss subsided to 
the depth of about twenty-five feet ; and the height 
of the moss, on the lowest parts of the country 
which it invaded, was at least fifteen feet. 

Bursting of a peat-moss in Ireland. — A recent 
inundation in Sligo, (January, 1831,) affords 
another example of this phenomenon. After a 
sudden thaw of snow, the bog between Bloomfield 
and Geevah gave way ; and a black deluge, carrying 
with it the contents of a hundred acres of bog, 
took the direction of a small stream, and rolled on 
with the violence of a torrent, sweeping along 
heath, timbd?, mud, and stones, and overwhelming 
many meadows and arable land. On passing 
through some boggy land, the flood swept out a 
wide and deep ravine, and part of the road leading 
from Bloouheld to St. James’s Well was com- 
pletely carried away from below the foundation for 
the breadth of two hundred yards. 

B :nes of herbivorous quadrupeds in jpea/.-— The 
antlers of large and full-grpwn stags are amongst 
the most common and conspicuous remains of ani- 
mals in peat. Tliey are not horns which have been 
shed i for portions of the skull are found attached, 
proving that the whole animal perished. Bones of 
the ox, hog, horse, sheep, and other herbivorous 
animals also, occur ; and in Ireland and the Isle of 
Man, skeletons of a gigantic elk. M. Morren has 
discovered in the peat of Flanders, the bones of 
otters and beavers ; but no remains have been met 
w’ith belonging to those extinct quadrupeds of which 
the living congeners inhabit warmer latitudes, such 
as the elephant, rhinoceros, hippopotamus, hytena, 
and tiger, though these are so common in superficial 
deposits of silt, mud, sand, or stalactite, in various 
districts throughout Great Britain. Their absence 
seems to imply that they had ceased to live before 
the atmosphere of this part of the world acquired 
that cold and humid character which favors the 
growth of peat. 

Remains of ships ^ 6^c., in peat-mosses, — From 
the facts before mentioned, that mosses occasionally 
burst, and descend in a fluid state to lower levels, 
it will readily be seen that lakes and arms of the 
sea may occasionally become the receptacles of drift- | 
peat. Of this, accordingly, there are numerous ex- 
amples ; and hence the alternations of clay and 
sand with different deposits of peat so frequent on 
some coasts, as on those of the Baltic and German 
Ocean. We are informed by Deguer that remains 
of ships, nautical instruments, and oars, have been 
found *in many of the Dutch mosses ; and Gerard, 
in his History of the Valley of the Somme, mentions 
that in ‘ the lowest tier of that moss was found a 
boat loaded with bricks, proving that these mosses 
were at one period navigable lakes and arms of the 
sea, as were also many mosses on the coast of 
Picardy, Zealand, and Friesland, from which soda 
and salt are procured. The canoes, stone hatchets, 
and stone arrow-heads, found in peat in different 
parts of Great Britain, lead to similar conclusions. 


PAPYROGRAPHY. 

This is a new invention for re-producing drawings, 
manuscripts, and all kinds of designs to an unlimi- 
ted extent, and by means much cheaper than at 
present known. This process, which is called by 
M. de Manne, the inventor, Papyrography^ is very 
fully noticed in a late number of the Moniteur, 
from which we abridge the following particulars : — 
The mode by which M, de Manne produces de- 
signs, &c., on paper, is thus described. After 
having, by means of his prepared metallic ink, 
traced the drawing on common writing paper, he 
contrives, by an operation which he at present keeps 
secret, to make the lines rise from the paper in re- 
lief, and become extremely hard and durable. He 
fixes this matrix on a plate of metal, on which he 
then places the paper that is to receive the im- 
pression. Over the paper he places a piece of silk, 
and passes it under the roller of a copper-plate 
press ; when the characters and lines on the manu- 
script or drawing are re-produced, stamped in on 
the paper. These designs thus fixed on the plates 
are hard enough to allow of a greater number or 
impressions being taken without injury to them. 
The part of the invention, which consists in ob- 
taining plates of metal cast from the matrix afforded 
by the drawing on the paper, is considered by the 
committee of the Society of Arts of Mulhausen, 
who were appointed to examine it, as of still greater 
importance than any other. By this engraving on 
paper, say the committee, may be obtained im- 
pressions fully equal to what can be had from wood 
•engravings; by this means, therefore, works which 
require illustrations may be printed wuth great 
cheapness. In engravings on wood, the design and 
the subsequent cutting are necessary, but by the 
papyrographic method, the design is the only ex- 
pense ; and it will produce without end as many 
engraved plates and impressions as may be required, 
at a cost one half of that of the ordinary process ; 
and with a precision equal to that of the original 
drawing. As M. de Manne conducted his experi- 
ments at Rouen, where there was no skilful metal 
founder, he labored under great disadvantage in 
his attempts to bring his invention to perfection, 
but the specimens he sent to the committee were 
sufficient to convince them that his plan was ca- 
pable of answering all that he stated. Some of the 
specimens sent to the committee presented the de- 
signs, and the printed copies from them in relief to 
the height of from two to three millimetres, ob- 
tained solely from the matrix traced on paper. The 
committee propose to extend the invention to the 
printing of woven fabrics and paper. M. de Manne 
sent some plates prepared for this object, but owing 
to the disadvantages under which he labored, the 
plates were not so perfectly <;ast as they ought to 
have been, to produce the desired effect. The de- 
fect, however, he ascribes entirely to the unskilful 
manner in which the Rouen founders took the cast 
of his matrices ; for not venturing to trust them 
with the paper moulds, he took casts of them in 
plaster ; from which the metal plates were after- 
wards cast. It is to this circumstance that M. de 
Manne attributes the failure of his experiment, as 
it was difficult to take the cast in plaster from the 
paper so as to preserve the sharpness of the outline. 
He says he is certain of the success of his process, 
as applied to the printing of papers and calicoes, 
but want of means wuth him, as with many other 
inventors, prevents liim from taking out patents, 
or from carrying the invention into operation. The 
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committee report that it seems to them highly pro- 
bable that if the inventor was placed in more fa- 
vorable circumstances, he would arrive at remarkable 
and very useful results. In conclusion, they re- 
commend the society to grant him a silver medal, 
though the invention is not of a nature within their 
usual subjects for prizes. — Inventors* Advocate, 


FRENCH MANUFACTURE OF 
INDIA-RUBBER WEB. 

The fabric of India-rubber web was commenced at 
Vienna, but much improved and extended in the 
manufactory at St. Denis, near Paris, in which 
there are about 1,500 of the machines for plaiting 
the thread around the filaments of the elastic gum, 
and all the other departments in correspondent 
proportion. 

\8t operation , — ^The gum elastic is provided in 
Uie usual form of bottles. The first operation is 
to divide these bottles into two equal parts ; they 
are then placed in piles of six or eight in height, 
and of an indefinite number in extent, upon a plank, 
and mother plank is placed upon them, when the 
two are drawn together by wooden screws and nuts. 
They remain in this state a sufficient time to render 
them flat, or to take out in a great measure the 
original curvature of the bottles. * 

2nd operation , — The first machine contains a 
circular knife which revolves rapidly, its diameter 
being about eight inches. At the side of its edge 
is an advancing carriage or slide, which receives its 
movement by means of a screw from the shaft of 
the knife. Upon this slide is attached the gum, a < 
hole being made in its centre to receive a screw, 
which serves as a pivot upon which it may turn ; it 
is held down by a nut that is screwed upon it, and 
the edges are held down by springs placed near to 
the knife, but not so strong as to prevent its turn- 
ing under them. A box under the table contains 
water, in which the knife runs, and a box above it 
incloses the blade, and prevents the water from 
being thrown into the face of the workman. When 
the machine is started, the gum advances and is 
turned round by hand, whilst the knife cuts off the 
irregular circumference, until a continuous slip 
comes off, which the workman takes hold of and 
draws away, the carriage advancing, and the knife 
cutting until the gum is exhausted. The operation 
resembles the cutting of leather strings out of cir- 
cular pieces of that material, in the manner prac- 
tised in the olden time by shoe-makers. 

3rd operation . — These slips pass into a bucket of 
water, from which they are taken and examined 
through their whole length by a woman, who re- 
moves the defective parts, and joins together the 
ends of the slips, by cutting them off in a sloping 
direction, and making a nick near the extremities, 
with a pair of scissors. These ends are then 
placed together, and hammered with some force 
upon an anvil, by which means they are made to 
adhere with considerable tenacity. 

Aih operation , — These slips thus joined pass to 
another engine, which resembles in almost all re- 
spects the slitting mills of iron works, of a size 
proportionate to the material upon which they 
operate. The slip, always contained in water, is 
guided into this cutting mill, which has five or six 
blades according to the width of the slip, and is 
kept in its place and prevented from turning by a 
slight spring. After passing between the cutters, 
it is drawn off by two rollers, between which it 


passes, and from thenee into the hands of the at* 
tendant, who passes the slip thus divided into 
threads, into water. 

bth operation . — The filaments then j ass into the 
hands of females, who examine them through their 
whole extent, remove the imperfect parts, and join 
the extremities as before. 

6tA operation , — The next machine is important, 
having for its object to remove the elasticity of the 
gum, or in other words, to stretch the filaments to 
their utmost extent. It consists of a reel of eighteen 
or twenty inches in diameter, revolving with con- 
siderable rapidity. Between the attendant and the 
reel is a wheel with several grooves of different di- 
ameters, revolving with a movement slow compared 
to that of the reel, and which has a transverse 
movement from the right to the left side, thus 
serving as a guide to the filament, and preventing 
it from overlapping upon the reel. This latter wheel 
was evidently intended to give an equal tension to 
the gum, as it was wound upon the reel, but the 
filament was simply held by the hand, and the 
wheel only used as a guide ; sufficient practice on 
the part of the workman giving to the i^otion every 
desirable regularity. The slips are left upon tliese 
reels to dry and harden for a period varying from 
three to six weeks. 

Ilh operation . — They are then wound upon bob- 
bins by the usual means of a wheel and spindle, by 
a woman, care being taken to retain the tension. 

%th operation . — The next operation is the plait- 
ing of silk, cotton, thread, or other material, around 
the filament of gum, previously colored or W’hite, 
according to the objects into which it is subsequently 
to be manufactured. This is performed by an ex- 
tremely ingenious machine, the construction of 
which it would be impossible to illustrate without 
drawings ; the machines are manufactured, and for 
sale in Paris, by Blanchin, No. 98, Rue Faubourg, 
St. Martin. They have the important quality of 
stopping, if a thread breaks Qr is exhausted. 

9th operation . — The machine last alluded to, 
draws the filament off the bobbins upon which it 
was previously wound, and after plaiting around it, 
winds it again upon others, which when filled, are 
conveyed to the looms, and there placed in frames, 
with a strap and counter- weight to give the ne- 
cessary tension, and in sufficient number to form 
the warp of the web, which of course varies in 
width according to the object to which it is des- 
tined. The looms were usually simple and moved 
by hand, but there are also looms capable of weaving 
six webs or more at the same time, the shuttles of 
which are furnished with racks, by means of which 
they are carried through the chain. 

The plaited filament is combined with silk or 
other matter, and filled with different materials, ac- 
cording to the object of the manufacturer, and in 
this respect, all the variety of the weaver’s art may 
be exercised. 

All the operations thus far noticed, have been 
performed by machinery, driven by a steam-engine, 
with the exception of the looms, which it ap- 
pears are not necessarily excepted. In most of 
them the gum has been deprived of its elasticity, 
the last operation consists in restoring this quality. 
This is effected by taking advantage of that well- 
known, though extraordinary character which gum 
elastic possesses, of shrinking by the application 
of heat. 

10/A operation . — The machine to effect this is a 
long table covered with coarse cloth or folting in 
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several thicknesses ; at each end is a shaft crossing ! 
it from one side to tlie other, upon which arc pulleys 
— a strap passes over these pulleys, connecting the 
two ends of the table by a band, which has upon 
it a crotch. One of the shafts is furnished with a 
handle, to give motion to the whole. A heavy, 
square, smooth iron, heated to a convenient degree, 
is drawn bg means of these straps fromcnd to end ; 
three or four webs are laid upon the table at one 
time, their extremities on the right are held by 
weights, whilst a light block lies upon them at the 
other extremity, keeping them flat, but not pre- 
venting their advancing as they shrink by the appli- 
cation of the heat of the iron ; inclined planes near 
the ends lift off the weight at the close of the 
operation. The iron has wooden handles for con- 
venient management. Baskets at one end, and 
boxes at the other, receive and supply the web. 

The web shrinks in length as the heated iron 
passes over it, to about § of the previous length, 
and has all its original elasticity restored. This 
operation closes the proces8| the web being sub- 
sequently prepared for sale by being made into 
rolls, and p*‘Qperly packed. 


MISCELLANIES. 

Inflammable" Air from Alcohol. — Pelouze and 
Millon, by passing alcohol over anhydrous barytes, 
elevated to a dull red temperature, found that car- 
bonate of barytes was formed, and carburetted hydro- 
gen given off. This is the first instance in which this 
gas has been formed artificially ; when formic acid 
is heated with an oxide it is decomposed into car- 
bonic acid, which unites with the oxide, and into 
pure hydrogen. In this case, the half of the hydrogen 
comes from the water which has been decomposed 
by the carbon of the formic acid under the influence 
of potash. This action it occurred to the chemists 
mentioned, might also extend to alcohol. They 
passed carburetted hydrogen procured from alcohol 
over hydrate of barytes, and obtained hydrogen in 
large quantities. Naphthaline di.sengaged the same 
product. The anhydrous oxalates, when heated with 
barytes, afford, as is well known, carbonic oxide. By 
substituting hydrate of barytes, hydrogen is procured : 
carbonic oxide, also, under the same circumstances, 
affords pure hydrogen; even charcoal itself does the 
same. Pelouze and Millon have drawn the following 
conclusions : anhydrous barytes takes up from or- 
ganic substances all the carbonic acid which their 
elementary composition permits them to furnish ; 
hydrate of barytes extends the decomposition further, 
and tends to bum all the carbon, while the hydro- 
gen which proceeds from the decomposition of the 
water is disengaged in a free state. 

Mlectro-Vital Currents in Animals. — Zantedeschi 
and Favio state that in warm-blooded animals there 
exists an electro-vital or electro-nervous current in 
the cutaneous tissue, which passes continually from 
the extremities to the cerebro- spinal axis, and may 
be detected by means of the galvanometer. In the 
flame animals there is an electro -vital current which 
passes from the cerebro-spinal axis to the internal 
organs placed under the skin. These currents are 
feebler in proportion to the weakening of the system. 
When death occurs, the currents are reversed. Pain 
weakens or suspends the electro-vital currents: 


voluntary movements or convulsions increase their 
strength. 

Conversion of Fibrin info Albumen.— M. Letellier 
announces that he has succeeded frequently in per- 
forming successfully the experiment of Denis, viz. 
of converting fibrin into albumen, by boiling 46 grs. 
of fibrin well washed and pressed in 155 grs. of water, 
and 7 grs. of carbonate of soda, until the magma 
which the mixture formed has disappeared. This 
result is in accordance with the view broached by 
Dr. Thomson, of Glasgow, upwards of thirty years 
ago, that albumen owed its fluid state to the presence 
of soda. 

Moss on Gravel-walks. — A shaded gravel-walk in 
my garden was always covered with a mat of moss, 
and became perfectly green in the autumnal months. 
I watered it in parallel and transverse strips with 
solutions of different salts, to see whether any of 
them would destroy the moss and prevent its growing 
again. Several appeared to kill the moss, which, 
however, was re-placed in most cases in a very short 
time. 1 shall notice three of the solutions as having 
produced more permanent effects ; these wereACur- 
rosive sublimate, sulphate of iron (green vitriol,) and 
sulphate of copper (blue vitriol.) The first two 
seemed to kill the moss immediately, but they also 
•turned it black, and at the expiration of a year it 
was still adhering to the surface of the gravel, black 
instead of green. But the effect produced by the 
sulphate of copper was remarkable. The moss 
entirely disappeared, and at the end of the year, 
when the rest of the walk was again completely car- 
' peted, the strip which had been watered with this 
solution was perfectly bare. My quitting Cambridge 
put an end to further observations. Perhaps this 
hint may induce some of your correspondents to 
take up the subject ; and I should think it very 
probable that either the sulphate of copper or some 
other salt would be found very useful in keeping the 
walks of gardens in squares and other confined 
situations free from moss. — Professor HensloWj in 
Gardener's Chron. 

Method of Zincing Copper and Brass. — M. Boot- 
tiger has succeeded in covering plates and wires of 
copper, brass, pins, &c., with a brilliant coating of 
zinc. His method is as follows : granulated zinc is 
prepared by pouring the fused metal into a mortar 
of heated iron, and stirring it rapidly with the pestle 
until it is solidified. The metal thus granulated is 
placed in a porcelain capsule, or in some other non.* 
metallic vessel. A saturated solution of sal-ammo- 
niac is poured over it ; the mixture is boiled ; the 
objects to be rendered white are now placed in it, 
previously dipped in dilute hydrochloric acid : in a 
few minutes they are covered with a brilliant coating 
of zinc, which it is very difficult to remove by 
friction. The galvanic action is thus explained: 
the doable chloride of zinc and ammonium formed 
is decomposed by the zinc and the plate of copper ; 
the chlorine disengaged from the sal-ammoniac 
goes to the zinc ; the ammonium is disengaged in 
the form of gas, and the undecomposed sal-ammo- 
niac combines with the chloride of zinc to form 
the double chloride, a very soluble and easily de- 
composed salt. If then an excess of zinc exists in 
the solution in contact with the electro-negative 
copper, the salt is decomposed into its elements, 
and the reduced zinc is deposited on the negative 
copper. 
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WAGSTAFF’S ELECTRO-MAGNETIC 
MACHINE. 

To the Editor,, 

Sir. — ^While I return you my sincere thanks for 
tievoting a portion of your time and pages to my 
former coipmunications, 1 presume to hf)i)e you will 
bestow a place on the present, as it is intended for 
the encouragement of those who are lovers of 
science, but fall back from their pursuit through 
the apparent impossibility of obtaining apparatus ; 
to show them that their difficulties are not insur- 
mountable if they would “ set their shoulder to the 
wheel.” I am a working man, and self-t.'iught, and 
the following is a list of articles that 1 have made 
in my leisure hours, exclusive of a number of 
musical instruments, &c. Hydrometers, in various 
forms, horizontal sun dial, various camera obscuras, 
geographical time piece, jierpetual almanack, foot- 
lathe with appendages, marine compass, electrical 
machines and variety of apparatus, magic lanthern, 
machine for cutting the teeth of wheels in the lathe, 
improved kaleidoscope, pneumatic apparatus, inter- 
missive fountain, time piece moving three hands, 
seven primary planets, &c., time piece which shows 
the season, the month, the day of the month, and 
day of the week, the hour, day or night, and the 
length of the day, (original), an orrery, showing 
the sun’s revolution on its axis, with nodes, the 
annual and diurndl revolutions of the earth, with 
inclined axis, the moon, w’lth longitude, latitude, 
age, phases, ike., astronomical telescope, compound 
microscope, model of rncclianical poners united, 
model of a small-ware loom, macliines ftir covering 
wire, eleetro-magnetic machine, ditto, simplified. 

The following is a description of the last-named 
article, which is simple in construction, looks neat, 
and answers very well ; — 

Fig. 1 is a stand, 8 inches diameter ; on the top 
side are screwed six brass balls ; in the centre stands 
the bobbin A, containing the coils, a tin tube, 1 
inch wide and 5 long, with a bottom fitting into 
the bobbin, and the break wheel, turned by a small 
handle. 

Both ends of each coil are brought to the bottom 
end of the bobbin, and go through to the under 
side of the stand, seen in Fig. 2. The inner end of 
the thick coil comes through at A, goes to the top 
at B, and is secured by the ball B, Fig. 1. The 
other end of the coil comes through at C, goes up 
at D, is secured by the bail H, and reaches to the 
centre of the break wheel, on the rircumference of 
which rests the end of another wire, that goes 
under, and is securetl by the ball E ; it passes on 
the under side from E to F, the other end is secured 
at top by the ball F. The ends of the fine wire are 
secured by the balls G and H. 

Fig. 3 shows how the balls are brought into contact 
with the wires, and how the ends of the wires rest on 
the break wheel, which is half an inch diameter, 
one quarter thick, wfith eight holes in the circum- 
ference, which pass under, and break contact with 
the end of the wire. To set the machine to work, 
a wire is twisted once or twice round the pole of the 
battery, and the other end round the ball B, and 
another wire from the outer pole to the ball F ; the 
winch being turned, a spark is seen at the break. 
The bandies for giving the shock are hooked, or 
otherwise connected, to the balls G and 11. The 
strength of the shock is varied by the quantity of 
iron wires put into the tube. The coils consist of 


three-quarters of a pound each of Nos. 19 and 23 
copper wire. Soldering is entirely dispensed with. 

P. WAGSTAFF. 

fEuad Street. Chorlton-on-Medhck, Manchester. 

TURRELL'S PERSPECTOGRAPH. 

C From the Transactions of the Society of .drts.J 
The foundation of this instrument is a brass clamp, 
having a screw at A to fix it to a table, drawing- 
board, &c. ; to tlie lower part of this clamp two 
loops are attached, in which the bar B slides, and 
may be ke])t at any distance within its range by the 
binding screw C ; the bar B has a loop fixed on one 
end, as shown at D, to receive a rod E, at the end 
of which is placed the sight piece F ; this rod may 
be retained at any height by the screw J. To the 
upper part of the clamp two ears are attached, one 
of which is seen at 11 ; between these the block G 
moves on an axis or taper pin, the end of which 
comes through the ear at H ; the block G has an 
axis passing through it a little above, and exactly 
at a right angle to the taper pin before mentioped ; 
and from the other projects the piece K, to receive 
the bar L, this bar may be turned from the right- 
hand to the left, and vice versa, retaining its position 
at any angle by the friction on the axis, which may 
be increased at pleasure, as the block which receives 
it is divided in two, the upper part being pressed 
upon the axis by a tightening screw. The slider N 
moves freely up or down, the bar L retaining itself 
in any situation by the pressure of two small 
springs enclosed within it pressing against tlie bar. 
The bar L, which is attached to the block by its 
axis, is kept in a perpendicular position by a spring 
pressing under the block, exactly in the same man- 
ner as the spring of a clasp-knife presses upon tlie 
square tongue or shoulder of the blade. The slider 
N has a projecting jiiece formed into a point, the 
end being used to make a coincidence with any part 
of the object to be drawn, and for the jmrpose of 
marking the perspective representation of that 
point upon the drawing, when the bar and slider 
are laid down upon the paper, and the point pressed 
upon by the finger, so as to make a small puncture. 
The handle R is for the purpose of elevating or 
depressing the bar and slider when they have been 
brought to any position desired, and prevent the 
accidental shifting of the bar, which might occur if 
the hand of the operator was to touch it in laying 
it down. 

When the instrument is to be prepared for use, 
the brass block or joint G is to be fixed in the ears 
of the clamp by the axis, or pin H, upon which it 
turns. Tills part of the apparatus is then ready 
to be screwed to a table, drawing-board, &c., by 
the thumb-screw A. The paper upon which the 
drawing is to be made, may be fastened to the 
drawing-board on one side, by passing it under the 
clamp before it is screwed to the board or table, 
and the other sides may be confined by a few wafers, 
sealing wax, &c. The bar L, by the pressure of the 
spring under the brass block or joint, will stand 
perpendicular to the drawing-board, and may be 
turned either to the right or left, generating by 
such motion an imaginary plane, which is to be 
considered as the plane of the picture. The slider 
N may be moved up or down upon the bar E, when 
it will be seen, that by the union of the two motions, 
namely, of the bar upon its axis 1, and of the slider 
N upon the bar L, the small point fixed to the slider 




MAGAZINE OF SCIENCE. 


.371 


may be placed anywhere in the supposed plane of 
the picture. The rod B is to be placed in the loops 
of the clamp, the eye-piece F fixed in it at any 
height or distance that may be considered most 
convenient for viewing the object to be drawn, and 
the instrument is ready for use. 

When the instrument is to be used, the clamp 
must be screwed tight to a board or table, and the 
paper upon which the drawing is to be made, must 
be laid down close to the clamp, and fixed firmly 
with a few bits of soft wax. The pin, or axis, upon 
which the brass joint turns, is then to be pressed 
firmly through the holes in the clamp, and the steel 
rod which has the slider upon it will stand perpen- 
dicular to the table by the pressure of the spring 
under it, similar to the joint of a clasp knife. This 
rod may now be moved from the right hand to the 
left, generating by its motion an imaginary semi- 
circular plane, which is to be considered as the 
plane of the picture ; by the union of this motion, 
and that of the slider upon the bar, the steel point 
may be brought to anv given position in the plane 
of the picture. 

The theory upon which this instrument is formed 
being understood, the practice will consist in placing 
the object to be drawn at a convenient distance from 
the supposed plane of the picture, and having fixed 
upon the height at which the eye of the spectator 
shall view the object ; next determine the distance 
the picture sliall be from the eye, or as it is fre- 
cpicfitly called, the point of sight. This being done, 
the eyj of the artist must be applied to the hole in 
the eye-piece, and the steel point be brought to 
coincide with the extreme point of any line in the ‘ 
object to be drawn. Having performed this part of 
the o})eration with great exactness, the rod may be 
turned down by moving the brass piece upon its 
axis, using for this purpose the small handle, until 
the steel point comes in contact with the paper, 
when the fore-finger must be pressed upon it till the 
bent point enters it sufficiently to make a visible 
]macture, which is the persjiective reprejsentation 
of one extreme point of the given line. The same 
operation is to be re})eated to obtain the other, and 
the two points being joined by a line, it will be the 
perspective representation of the original line in the 
object to be drawn. When curved lines are the 
objects of delineation, any number of points may 
be obtained in them by the instrument, which being 
transmitted to the paper, and carefully drawn 
through with a steady hand and a fine pencil, the 
perspective representation of curved objects may be 
obtained with great ease. We have only to observe, 
the whole instrument can be packed up in a case 
12 inches long, 3 inches wide, and 2^ inches deep. 


SILK FROM SPIDERS. 

The useful properties possessed by the produce of 
the silkworm, and the value which it has acejuired 
among civilised communities, have, at various times, 
led ingenious men to seek among the works of na- 
ture for other substances, which, presenting appear- 
ances analogous to that beautiful filament, might be 
made equally conducive to human convenience and 
adornment. 

Some species of spiders are known to possess the 
power of not merely forming a web, but also of 
spinning, for the [irotection of their eggs, a bag 
somewhat similar in form and substance to the co- 
coon of the silkworm. At the coraineucement of 


the last century a method was discovered in France 
by Monsieur Bon, of procuring silk from the 
bags of the spider, and its use was attempted in the 
manufacture of several articles. The following 
particulars are gathered from a dis 'ertation pub- 
lished at the time by M. Bon, an4 alsu from papers 
on the subject inserted in the volumes of the Royal 
Academy f^jr the years 1710 and 1 711. ^ 

Spiders are usually classed according to their 
difference of color, whether black, brown, yellow, 
&c., or sometimes by the number and arrangement 
of their eyes : of these organs some possess no fewer 
than ten, others eight, and others again six. M. 
Bon has, however, noticed only two kinds of silk 
spiders, and these he has distinguished from each 
other as iiaving either long or short legs, the last 
variety producing the finest quality of raw silk. 
According to this ingenious observer, the silk 
formed by these insects is equally beautiful, strong, 
and glossy with that formed by the bombyx. The 
spider spins minute fibres from fine papillce, or 
small nipples, placed in the hinder part of its body. 
These papillae serve the office of so many wire-draw- 
ing irons, to form and to mould a vinous liquor, 
which after being drawn through them dries pn 
exposure to the air, and forms the silk. 

The celebrated naturalist M. Reaumur, who like- 
wise bestowed considerable attention on these insects, 
discovered that each of their papillae consists of a 
number of smaller ones, so minute as not to be dis- 
cernible, and only made evident by the effects pro- 
duced. If the body of the spider be pressed between 
the fingers, the liquor from which the threads are 
formed flows into the papillae, by applying the finger 
against which, distinct threads may then be drawn 
out through the several perforations of each papilla. 
These threads are too fine to be counted with any 
accuracy, but it is evident that very many are sent 
forth from each of the larger papillae. This fact 
tends to explain the power possessed by the spider 
of firoducing threads having different degrees of 
tenuity. By applying more or fewer of these 
jiapillse against the place whence it begins its web, 
the spider joins into one thread the almost imper- 
ceptible individual filaments which it draws from its 
body ; the size of this thread being dependent on 
the number of nipples employed, and regulated by 
that instinct which teaches the creature to make 
choice of the degree of tenuity most appropriate to 
the work wherein it is about to engage. M. Bon 
was able to distinguish fifteen or twenty fibres in a 
single thread, while Reaumur relates that he has 
often counted as many as seventy or eighty fibres 
through a microscope, and perceived that there were 
yet infinitely more that he could reckon ; so that 
he, believed himself to be far within the limit of 
truth in computing that the tip of each of the five 
papillce furnished 1 000 separate fibres ; thus sup- 
posing that one slender filament of a spider’s web is 
made up of 5000 fibres I 

The threads produced by spiders are of two kinds. 
The first, which serves only to form the web which 
the insect spreads to entrap its prey, is very fragile ; 
while the second, which is used to inclose the eggs 
of the female, is much stronger, tlius affording to 
them shelter from cold, and protection from oUier 
insects which might otherwise destroy them. The 
threads are, in this operation, wound very loosely 
round the eggs, in a shape resembling that of the 
cocoon of the silkworm, after it has been prepared 
and loosened for the distaff. When first formed, 
the color of these spiders’ bags is grey, but, by ex- 



372 


MAGAZINE OF SCIENCE. 


posure to the air, they soon acquire a blackish hue. 
Other spider bags might probably be found of other 
colors, and affording silk of better quality, but their 
scarcity would render any experiment with them 
difficult of accomplishment ; for which reason M. 
Bon confined his attention to the bags of the com* 
mon sort of the short-legged kind. 

These aWays form their bags in somf*^ place shel- 
tered from the wind and rain, such as the hollow 
trunks of trees, the corners of windows or vaults, or 
under the eaves of houses. A quantity of these bags 
WHS collected by M. Bon, from wdiich a new kind 
of silk w’as made, said to be in no respect inferior 
to the silk of the bombyx. It took readily all kinds 
of dyes, and might have been wrought into any de- 
scrij»»^ioii of silken fabric. M. Bon had stockings 
and gloves made from it, some of which he pre- 
sented to the Royal Academy of Paris, and others 
he transmitted to the Royal Society of London. 

This silk was j)repared in the following manner : — 
Twelve or thirteen ounces of the bags were beaten 
with the hand, or by a stick, until they were entirely 
freed from dust. They were next washed in warm 
water, whic^' was continually changed until it no 
longer became clouded or discolored by the bags 
under process. After this they were steeped in a 
large quantity of water wherein soap, saltpetre, and 
guni-arahic had been dissolved. The whole was 
then set to boBover a gentle fire during three hours, 
after which the bugs were rinsed in clear warm 
Watei to discharge the soap. 'Phey wfre finally set 
but to dry, during some days, previoi*** to the ope- 
1 n' I >n of carding, which was then perlMrmed with 
cards differing from those u^ually employed with 
filk in being much finer. By these means silk of a 
]ieculiar ash color was obtained, which was spun 
w ithout difficulty. M. Bon affirmed that the thread 
was both stron{;er and finer than common silk, 
and that therefore fabrics similar to those made with 
the l.ifrer material might be manufactured from this, 
there being no reason for doubting that It. would 
stand any trials of the loom, after having undergone 
those of the stocking fraun*. 

The only obstacle, therefore, which appeanrjd to 
prevent the establishing of any consiilerablc manu- 
facrure from the.se spider bags was the difficulty of 
obfaining them in sufficient abundance. M. Bon 
fariciulthat this objection could soon be overcome, 
and that the art of domesticating and rearing .‘spiders, 
as practised with silkworms, was to be attained. 
Carried away by the enthu.siasm of one who, having 
made a discovery, pursues it with ardor undismayed 
by difficulties, he met every objection by compari- 
sons, which perhaps were not wholly and strictly 
founded on fact. Contrasted with the sjiider, and 
to favour hi.s arguments, the silkworm in his hands 
made a very despicable figure. He affirmed that 
the, female spider produces 600 or 700 eggs ; while of 
the 100, to which number he limited tlie silkworm, 
not more than one half w -3 reared to produce balls. 

That the spiders batched spontaneously, without 
any care, in the months of August and September; 
that the old spiders dying soon after they have laid 
their eggs, the young ones live for ten or twelve 
months without food and continue in their bags 
without growing, until the hot weather, by putting 
their viscid juices in motion induces them to come 
forth, spin, and run about in search of food. 

Mons. Bon flattered himseif by this partial com- 
parison, that if a method could be found of breed- 
ing young spiders in apartments, they would fur- 
nish a much greater quantity of than silkworms. 


Of about 700 or 800 young spiders which he kept, 
hardly one died in a year ; whereas, according to 
this gentleman’s estimate, of 100 silkworms not 
forty lived to form their cocoons. His spider es- 
tablishment was managed in the following manner; 
— Having ordered all the short-legged spiders which 
could be collected by persons employed for the 
purpose, to be brought to him, he enclosed them in 
paper coffins and pots ; these were covered with 
papers, which, as well as the coffins, were pricked 
over their surface with pin holes to admit air 
to the prisoners. The insects were duly fed with 
flies, and after some time it was found on inspec- 
tion that the greater part of them had formed their 
bags. This advocate for the rearing of spiders con- 
tended that spiders* bags afforded much more silk 
in proportion to their weight than those of the silk- 
worm ; in proof of which he observed, that thirteen 
ounces yield nearly four ounces of pure silk, two 
ounces of which were sufficient to make a pair of 
stockings ; whereas stockings made of common silk 
were said by him to weigh seven or eight ounces. 

Some persons had imagined that the spider was 
venomous, and that this evil quality extended to the 
silk which it produced. Mons. Bon combated this 
prejudice by the assertion, that he had several times 
been bitten by spiders, when no injury had ensued; 
and that the silk, so far from being pernicious, had 
been found efficacious in stanching and healing 
wounds, its natural gluten acting as a kind of balsam. 

The Royal Academy of Paris having considered 
the subject deserving of investigation, appointed 
M. Reaumur to inquire into the merits of this new 
silken material. In the course of his examination 
this naturalist discovered many serious objections, 
the narration of which will show the inexpediency 
of M. Bon’s projected establishments. Mons. 
Reaumur urged that the natural fierceness of spiders 
rendered them totally unfit to be bred and reared 
together. On distributing 4000 or 5000 into cells, 
in companies of from 50 to 100 or 200, it was found 
that the larger spiders quickly killed and ate the 
smaller, so tliat in a sliort time the cells were depo- 
pulated, scarcely more than one or two being found 
in each cell. To this propensity for mutual de 
slruction, M. Reaumur ascribes the scarcity of spi- 
ders in comparison with the vast number of eggs 
which they produce. But if even it were possible 
to change their warlike nature, and bring these in- 
sects together in peaceful community, there are other 
objections to deter from the attempt. 

M. Reaumur affirmed, that the silk of the spider 
i.s inferior to that of the silkworm, both in lustre 
and strength, and that it produced proportionally 
less material available to purposes of manufacture. 
All this was satisfactorily proved ; although in his 
reasoning some little exaggeration was likewise em- 
ployed in opposition to the coloring of M. Bon. 
The thread of the spider’s web was found capable of 
sustaining a weight of only two grains without 
breaking ; and the filament of the bag, although 
much stronger than this, could only sustain thirty- 
six grains, while that of the silkworm will support two 
drachms or two drachms and a half. “ Thus four or five 
threads of the spider,” said M. Reaumur, “ must 
be brought together to equal one thread of the silk- 
worm.” Now it is impossible that these should be 
applied BO justly over another as not to leave little 
vacant spaces between them, whence the light will 
not be reflected ; and, consequently, a thread thus 
compounded cannot equal in lustre a solid thread. 
It is another great disadvantage of the spiders* silk, 
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thst it cannot be wound off the ball like that of the 
silkworm, but must necessarily be carded; and 
therefore its evenness, which contributes so mate- 
rially to its lustre, is destroyed. That this effect 
was in reality produced, is further confirmed by the 
testimony of M. le Hire, who, when the stockings 
of M. Bon were presented to the Royal Academy, 
immediately noticed their want of lustre. 

Another objection urged by M. Reaumur against 
the rearing of spiders was the small quantity as well 
as deficient quality of the silk they produce. In 
making a comparison in this respect between them 
and the silk-worm, extreme cases were taken, that 
the conclusion might be rendered more striking. 
“ The largest cocoons,” said this naturalist, ** weigh 
four, and the smaller, three grains each ; spiders* 
bags do not weigh above one grain each, and after 
being cleared of their dust, have lost two-thirds of 
this weight.” lie calculated, therefore, that the 
work of twelve spiders only equals that of one silk- 
worm ; and that a pound of silk would require for 
its production 27,648 insects. But as these bags are 
wholly the work of the females, who spin them as a 
deposit for their eggs, it follows that 5.5,296 spiders 
must be reared to yield one pound of silk : yet even 
this will be obtained from only the best spiders, 
those large ones ordinarily seen in gardens, &c., 
yielding not more than a twelfth part the silk of the 
others. The work of 280 of these would, therefore, 
not yield more silk than the produce of one indus- 
trious silkworm, and 663,552 of them would fur- 
nish only one pound of silk ! This latter calculation 
is however decidedly erroneous in its several steps, ^ 
and appears rather to be a flight of the imagination 
than the result of sober induction. The advantages 
of the culture of silk from the silkworm, when com- 
pared with its production from spiders, are so pro- 
digious, and at the same time so evident, that to 
prove the futility of M. Bon’s scheme needed not 
the aid of exaggeration. 


WINDS 

Winds are phenomena in a great measure depen- 
dent on the law, that lighter fluids rise in heavier. 
As oil let loose under water is pressed up to the 
surface and swims, so air near the surface of the 
earth, when heated by the sun, rises to the top of 
the atmosphere, and spreads there, forced up by the 
heavier air around. This heavier air rushing in- 
wards, constitutes the wind felt at the surface of 
the earth. The cross currents in the atmosphere, 
arising as now described, are often rendered evident 
by the motion of clouds or balloons. 

If our globe were at rest, and the sun were al- 
ways beaming over the same part, the earth and air 
directly under the sun would become exceedingly 
heated, and the air would there be constantly rising 
like oil in water, or like the smoke from a great Are ; 
while currents or winds below would be pouring 
towards the central spot, from all directions. But 
the earth is constantly turning round under the sun, 
so that the whole middle region or equatorial belt 
may be called the sun’s place : and therefore aepor- 
ding to the principle just laid down, there should 
be over it a constant rising of air, and constant 
currents from the two sides of it, or the north and 
south, to supply the ascent. Now this phenomenon 
is really going on, and has been going on ever since 
the beginning of the world, producing the steady 
winds of the northern and southern hemispheres, 


called trade winds, on which in most places within 
30 degrees of the equator, mariners reckon almost 
as confldently as on the rising and setting of the 
sun himself. 

The trade winds, however, althoug'i thus moving 
from the poles to the equator, da not appear on the 
earth to be directly north and south, for the east- 
ward whirling, or diurnal rotation of> the earth, 
causes a wind from the north to appear as if coming 
from the north-east, and a wind from the south as 
if coming from the south-east. This fact is illus- 
trated by the case of a man on a galloping horse, 
to whom a calm appears to be a strong wind in his 
face ; and if he be riding eastward, while the wind 
is directly north or south, such wind will appear to 
him to come from the north-east, or south-east : — 
or again, is illustrated by the case of a small globe 
made to turn upon a perpendicular axis, while a ball 
or some water is allowed to run from the top of it 
downwards ; — the hall or water will not immediately 
acquire the whirling motion of the globe, but will 
fall almost directly downwards, in a track which, if 
marked upon the globe, will appear not as a direct 
line from the axis to the equator, that ')b, from north 
to south, hut as a line falling obliquely. Thus then, 
the whirling of the earth is the cause of the oblique 
and westward direction of the trade winds, and not, 
as has often been said, the sun drawing them after 
him, ’ 

The reason why the trade winds, at their external 
confines, which are about 30° from the sun’s place, 
appear almost directly east^ and become more nearly 
north and south as they approach the central line, 
is, that at the conflne they are like fluid coming 
from the axis of a turning wheel, and which has 
approached the circumference, but has not yet ac- 
quired the velocity of the circumferenoe ; while, 
nearer the line, they are like the fluid after it has 
for a considerable time been turning on the circum- 
ference, and has acquired the rotatory motion there, 
consequently appearing at rest as regards that mo- 
tion, but still leaving sensible any motion in a cross 
direction. 

While, in the lower regions of the atmosphere, 
air is thus constantly flowing towards the equator, 
and forming the steady trade winds between the 
tropics, in the upper regions there must of course 
be a counter-current distributing the heated air 
again over the globe, accordingly, since reasoning 
led men to expect this, many striking proofs have 
been detected. At the summit of the Peak of Te- 
neriffe, observations now shew that there is always 
a strong wind blowing in a direction contrary to that 
of the trade wind on the face of the ocean below. 
Again, the trade winds among the West-India 
Islands are constant, yet volcanic dust thrown aloft 
from the island of St. Vincent, in the year 1812, 
was found, to the astonishment of the inhabitants 
of Barbadoes, hovering over them in thick clouds, 
and falling, after coming more than 100 miles 
directly against the strong trade winds, which ships 
must take a circuitous course to avoid. Persons 
sailing from the Cape of Good Hope to St. Helena, 
have often to remark that the sun is hidden for days 
together, by a stratum of dense clouds passing 
southward high in the atmosphere; which clouda 
consist of the moisture raised near the equator with 
the heated air, and becoming condensed again as it 
approaches the colder regions of the south. 

Beyond the tropics, where the heating influence 
of the sun is less, the winds occasionally obey other 
causes than those we have now been considering. 
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teofika the westerly winds* which are merely the 
npper e«|Uatorfai cnrrrnts of air falling down, are 
almost a* regaUr as the easterly winds witiun the 
lri»fwc«. and might also be c*ll«*a trade winds: — 
wtxaesa the aanal shaetnesf of the royagrs fr.mi 
New \ork to Uverpool. and the length of those 
aaade m the etmtrmry difri-tmn. North of ihr 
eififnator* thai. cw earth, true lisinh winds spftesr to 
tw north. east, and true sostth winds appear to be 
iou'.h.w»«at,— whwh are the two winds th.1l blow m 
hngUnd fir three hundred dais of every year. In 
southern ejimstcs the i.onfcrse is true. 


While the oun is Insming direetly over a tropical 
itUnd, he warms very much the surface of the soil* 
and therefore also the air over it ; but the rays 
which fall upon the ocean around penetrate deep 
into the mass, and produce little increase of super- 
ficial temperature. As a con.sequence of this* there 
is a rapid ascent of hot air over the island during 
the day, and a cooler wind blowing towards its 
centre from all directions. This wind constitutes 
the refreshing aca-hrecze of tropical islands and 
coasts. A person must have been among these* 
to conceive the delight which the sea-breeze brings 
after the sultry stagnation which precedes it. The 
welcome ripple shorewards is first perceived on the 
surface of the lately smooth or glassy sea ; and soon 
the whole face of the sea is white with little curling 
waves, among which the graceful canoe, lately asleep 
on the water, now shoots swiftly along. 

During the night a phenomenon of opposite na- 
ture takes place. The surface of the earth, then 
no longer receiving the sun’s rays, is soon cooled 
by radiation, while the sea which absorbed heat 
during the day, not on the surface only, but through 
its mass, continues to give out heat ail night. The 
consequence is, that the air over tlie sea, sinks down, 
and spreads out on all sides, producing the lantU 
hrppzo of tropical climates. This wind is often 
charged with unhealthy exhalations from the marshes 
and forests, while the sea-breeze is all purity and 
freshness. Many islands and coasts would be abso- 
lutely uninhabitable but for the sea-breeze. 

The peculiar distribution of land in the Asiatic 
part of the globe, produces the curious effect there 
of a sea-breeze of six months, and a land-breeze 
of six months. The great continent of Asia lies 
chiefly north of the line, and during its summer* 
the air over it is so much heated, that there is a 
constant steady influx from the south — appearing 
south-west, for the reason given in the preceding 
page ; and during its winter months, wliile the sun 
is over the southern ocean, there is a constant land- 
breeze from the north — appearing, for a like reason* 
north-east. These winds are called rnorutoonst 
and if their utility to commerce were to be a reason 


deserve the ntme of trade 

to .li *"• “"'y “f n»»igation, the; aerved 

to the manner the purpose of compaa., J weU as 
M moving powerj u>d one voyage outward, and 
homeward ^th the changing monsoon,, 
rari up hta ytor.-On the western shores of Afrioi 

interfered 

with by the heating of the land ; but much less so 
than in Asia, and always in accordance with the 
laws now explained. 

The frightful tornadoes, or whirlwinds, which 
occasionally devasUte certain tropical regions, mak- 
ing victims of every ship or bark caught on the wa- 
ters, and the short gusts or squalls met with 
every where, are owing to some sudden chemical 
changes in the atmosphere, not yet fully under- 
stood. 


COM POSITION OF ARTIFICIAL GEMS. 

A VERY considerable portion of every treatise on 
gliui*. making, which was in exi.Htence a century ago, 
and which eomprise.s nearly the whole of what has 
ever been published on the subject, was devoted to 
the art of romposing factitious gems. A great deal 
of my.*>tiry would seem to have been affl-eted upon 
this subject on the part of the manufacturers, each 
one of w horn wa.s, or pretended to be, po.s.st hsed of 
some secret recipe, which he thought supeiior to all 
others for the comjiosition of these ornaments. 

A corresponding anxiety to acquire a knowledge 
of these mysteries being evinced on the part of the 
public, the authors above alluded to, so far acquie.sced 
in this feeling as to load their writings with one re- 
ceipt after another, in almost endless succession, 
and in following which the artist was assured, that 
he might successfully rival nature in the production 
of these much -ad mired objects. 

The greater part of the compositions thus recom- 
mended, if indeed they were ever used, liave long 
since passed into neglect ; and it will not be ne- 
cessary, in the present day, to insert more than a 
few directions on the subject, which aie gneii upon 
the authority of M. Fontariieu, as being well quali- 
fied, with the addition of various coloring matter.^, 
for counterfeiting precious stones. 

No. 1, is composed of 20 parts of litharge, 12 of 
silex, 4 of nitre, 4 of borax, and 2 parts of w'hite 
arsenic. These ingredients should be fritted to- 
gether in a crucible, and afterwards melted, in which 
state the whole must be poured suddenly into cold 
water. Any portion of lead which may have been 
revived in the metallic state will then be apparent 
and must be separated. The glass may then be re- 
melted for use. 

No. 2. For tills composition, mix together 20 
parts of ceruse, 8 of calcined silex in powder, 4 of 
carbonate of potash, and 2 of borax. When these 
are perfectly melted, the whole should be poured 
into w'ater, and then re-melted in a clean crucible, 
in the same manner as No. 1. 

No. 3, consists of 16 parts of minium, 8 of rock 
crystal in powder, 4 of nitre, and 4 of carbonate of 
potash. These ingredients must be melted and re- 
melted in the manner already described as necessary 
with the preceding mixtures. 

No. 4, differs essentially from the three foregoing 
combinations in being without any jiortion of lead. 

It is made with 24 purfs of borax, 8 parts of rock 
crystal, and 8 of carbonate of potash. The rock 
crystal, previous to its u.-.e for this purpose, rauat 
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be reduced to a atate of great purity, by fuBing it 
with an exceei of alkaU, dud then precipitating it 
by an exceee of acid, in the form of an impalpable 
powder. 

No. 5. The processes necessary for the pro- 
duction of this species of glass are much more com- 
plex than the preceding. In the first place, 3 parts 
of alkali are to be fritted with 1 part of rock crys- 
tal, which mixture must then be dissolved in water 
and saturated with dilute nitric acid. The silex 
which is precipitated by this means must then be 
edulcorated and dried, when it will appear in the 
form of a very fine impalpable powder. Two parts 
of this must be melted in a crucible with 3 parts 
by weight of the best ceruse, and the glass which 
results must be poured into water. Break this 
down and re-melt it with one^-twelfth of its weight 
of borax, and pour it again into water. If this last 
product is once more melted with one-twelfth of its 
weight of nitre, the result will be a very fine hard 
glass, having an extremely beautiful lustre. 

The length of time required for fusing hard 
glasses or jjasies is at the least twenty-four hours. 
The process herein directed, of pouring the melted 
glass into water, and then re-melting, is found to 
be of considerable use in thoroughly and intimately 
mixing the ingredients together. 

Of the foregoing compositions. No. 1, will be 
found extremely fusible, on account of its consi- 
derable proportion of fluxing materials. It calls for 
the employment of the very best description of 
crucibles, in order to withstand, for the requisite 
time, the corroding effects of the mixture. If any 
kind of glass into the composition of which lead has* 
not entered, is applied to and melted on the interior 
surface of the crucible, so as to line it with a per- 
fect glaze previous to use, the evil just mentioned 
will be materially remedied. 

In order to make a perfect glass, which at the 
same time shall be sufficiently workable, 2 parts of 
silex require from 3 to 4 parts, by weight, of oxide 
of lead ; but a somewhat smaller quantity of the 
latter may be used, if the deficiency is made up by 
the addition of some other fluxing material : the 
glass in this case will prove both hard and brilliant ; 
and, when properly set, will exhibit a much nearer 
imitation of the diamond than most other vitreous 
compositions. 

It was formerly imagined by artists wno wrought 
these artificial gems, that if the glass emjdoycd by 
them had for its basis rock crystal, rather than 
sand, flint, or any other mineral of the like character, 
the result was a much harder glass than ordinary. 
This idea, is, however, wholly without foundation ; 
for when the crystal has once been fused through 
the admixture of any kind of flux, the hardness of 
the mineral will be irrecoverably lost, as this quality 
depends altogether upon its natural aggregation, 
which, in such case, is necessarily destroyed. 

Rock crystal is, perhaps, somewhat purer than 
most other siliceous substances, some of which con- 
tain minute traces of iron, and which may possibly 
impair the beauty of some colors which are im- 
parted to glass. The same means as are used to 
render flint friable, are employed for that purpose 
with rock crystal : this should on no account be 
ground in metallic vessels. 

Some artists have succeeded, to a certain extent, 
in producing a very fine, hard, brilliant, and colorless 
glass paste, in imitation of the diamond, and have 
even given to this a very considerable play of light, 
or, as it is technically termed, water: but it has 


not been found practicable to compound any vitreoui 
substance which could for a moment deceive the 
eye of any person accustomed to witness the supe- 
rior brilliancy of real gems. The best of these 
mock diamonds require, indeed, the aid of artifice 
in the mode of their setting, to render them in any 
gpreat degree ornamental. M. Fontanieu recom- 
mends bis *glas8. No. 1, described aboye, as being 
better qualified than any other for making artificial 
diaouiidB. To bring this glass to such a degree of 
brilliancy and clearness as will prove at all satisfac- 
tory, it must be retained in a state of perfect fusion 
for a considerable space of time. 

Loysel recommends, for the same purpose, the 
employment of a different composition, the result 
of which will be a glass, having the same specific 
gravity as the white oriental diamond, and for this 
reason better imitating that resplendent substance 
in its refractive and dispersive powers. His recipe 
is as follows : — 

White sand purified by being washed 
first in muriatic acid, and after- 
wards in pure water, until all 
traces of the acid are removed . ^ 100 parts 


Red oxide of lead (minium) 150 

Calcined potash 30 to 35 

Calcined borax 10 

Oxide of arsenic 1 


This composition is easily fusibh at a moderate 
heat ; but like that proposed by Fontanieu, re- 
quires to be kept in a melted state for two or three 
days, to perfect the refining, and to cause the dissi- 
pation of the superabundant alkali 

The same author has furnished the following re- 
ceipts for the formation of pastes, qualified, upon 
the addition of appropriate coloring materials, for 
the imitation of various gems. The remarks al- 
ready made as to the length of time required for 
the due preparation of the diamond paste equally 
apply to these compositions ; — 

White sand, purified in the manner 
pointed out in the preceding re- 


ceipt 100 parts. 

Red oxide of lead 200 


Calcined potash, and nitre, of each 20 to 25 
The specific gravity of this glass, water being 1 
will be 3*9 to 4. 

White sand, prepared in the manner 

before mentioned 100 parts. 

Red oxide of lead 300 

Calcined potash 5 to 10 

Calcined borax 200 to 300 

The specific gravity of this compound will vary 
from 3-3 to 4. 

White sand, prepared as above .... 100 parts. 

Red oxide of lead 250 

Calcined potash 15 to 20 

Calcined borax 25 to 30 

This will have a greater specific gravity varying 
from 4 to 4*5. 

In making his selection between one or otner of 
these pastes, the artist should be guided by their 
various specific gravities, choosing preferably that 
glass which is nearest in this respect to the par- 
ticular gem which he is desirous of imitating ; and 
this, not with the view of providing himself with an 
additional means of deception, but because, the re- 
fractive and dispersive powers of different trans- 
parent bodies being determined by their comparative 
weights, the resemblance will, by such a selection, 
be rendered more perfect to the eye. To one simple 
test that of their hardness, recourse can be had so 
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easily, that every one may, with very little previous 
instruction, ascertain for himself the genuineness of 
any gem that is offered to his notice, without any 
apprehension of being deceived 

Neri, Kunckel, and Fontanieu have left in their 
writings many recipes for the preparation of artificial 
gems through the employment of different colonng 
matenals. oThe directions, as given vet the works 
of these authors, differ so importantly the one from 
the other as regards the proportions best fidibd for 
the composition of the same article, that we are 
forced to believe either that some great errors have 
been committed on the part of their subsequent 
editors or that the writers themselves were wanting 
in the kind and degree of knowledge to which they 
pretended, and which were required to fit them for 
the task they undertook 

A few of these recipe^, and such as appear most 
free from this objection, may be here given 

The basis of each of these compositions is most 
frequently either one of the colorless glasses or pastes 
described above, or some otlu r very similar vitreous 
compound , but it sometimes happens that the con- 
stituent materials of the glass, and the proportions 
wherein they are to be brought together, are indi- 
cated as well as the coloring substances 

The following is recommended by Neri, as fur- 
nishing a v#*ry excellent imitation of the garnet — 
Rock crystal 2 dunces, minium 6 ounces, manganese 
16 grams, zaffre 2 grains This must be a very 
inconvenient composition, both on account of the 
exceeding softness of the glass and the destructive 
effect it would have upon the crucible during the 
time of Its preparation "W e learn from the analysis 
of Berzelius that the e oloring matter of the ** precious 
garnet," that being the variety which it is wished 
thus to imitate, consists of the black oxide of iron 
and oxide of manganese A more modern recipe 
than the foregoing for the successful imitation of 
this gem, consists of purest white glass 2 ounces, 
glass of antimony 1 ounce, Cassius’s precipitate 
1 gram, oxide of manganese 1 grain , which com- 
position IS free from the objections to which that of 
Nen IS so justly exposed 

The directions of Fontanieu for imitating the 
color of the amethyst are, that to 24 ounces of the 
glaws composed according to instructions given 
above, under the number 5, are to be added half an 
ounce of the oxide of manganese, 4 grains of the 
purple precipitate of gold, and 1 \ ounce of nitre, 
but it IS impossible to believe that the recipe of 
Fontanieu has been correctly given The quantity 
of (oloring matter here indicated would be better 
proportioned to 24 pounds of glass, than to the same 
number of ounces as directed 

Man}, and greatly varying instructions have been 
given for imitating the emerald Fontanieu recom- 
mends 160 parts of any glass basis which (xmtains 
a large proportion of lead, 4 parts of oxide of copper 
prepared by simple calcination, and one-eighteenth 
of a part of any oxide of iron , which last ingre- 
dient 18 added for the purpose of giving something 
like a richness of tint, and for correcting the cold- 
ness of hue that would result from the employment 
of the oxide of copper alone The presence of 
lead in the glass would also conduce to the same 
end. 

Another rule given from the same authority di- 
rects the use of 576 parts of glass, similarly consti- 
tuted to that pointed out m the last receipt, 6 part' 


of the same oxide of copper, and only 1 144 th of 
part of oxide of iron , thus differing from the for 
mer compound, only as to the proportions wherein 
the coloring ingredients are employed 

A third receipt for the attainment of tne same 
object IS very different from the two preceding It 
recommends the employment of 200 parts of fine 
sand, 400 parts of minium, 8 of calcined verdigris, 
and as much as 1 part of oxide of iron A fourth 
method for the composition of glass of an emerald 
green is, to mix, in due proportions, some blue 
glass colored by means of oxide of tobilt with 
yellow glass prepared with oxide of ant mony A 
great many other presciiptions aie ofFcre I for the 
mutations of emeralds, but these vary inoie in the 
relative proportions of their ingredients than in the 
principle of their composition, an I it ciinot, 
theiefoie bi necessiry to instrt them here 

The imitition of sapphires is alwajs effected 
through the colonng agency of the oxides of cobalt 
and manganese There is, however, a material 
difTereniL as itgards the basis of the glass in tlu 
various diredions which are found for the pui|)os( , 
one recommending tint tins shall be composed 
without lead and anothi r dim ting that this mim ral 
shall enter largely into the composition of the p iste 
To 100 parts of glass of the first kind it is directed 
that 1 part of zaffre, and one sixteenth of a part of 
oxide of manganese shall be added \Mieie the 
second description of paste is recommended as the 
basis, the artist is directed to prepirc this by a Iding 
to 240 parts of glass frit made with only soda a xl 
silica, 102 parts of minium, 2 of /atfre, and \i\ of i 
part of manganese Ihis compound must be lii i 
together, pourtd into water, and then remelred is 
directed by Fontanieu, for the formation of the 
pastes before described 

The oxide of cobalt is, in the present day, a 
necessary ingredient in every imitation of the s ip 
phire, so that it is never attempted to act without it 

MISCELLANIES 

Method of Zincing Cpperand Brass — M Boet- 
tiger has succeeded m covenng pi itcs and wires of 
copper, brass, pins, &c , with a brilli mt coating of 
zinc His method is as follows — Granulated ziru is 
prepared by pouring the fused metal into a mortar 
of heated iron, and stirring it rapidly with the 
pestle until it is solidified The metal thus granu- 
lated is placed in a porcelain capsule, or in some 
other non-metalhc vessel A saturahd solution 
of sal-ammoniac is poured over it , the mixture 
IS boiled, the objects to be rendered whiU aie 
now placed in it, previously dipped in dilute liydro- 
chlonc acid , in a few minutes they are covered 
with a brilliant coating of zinc, which it is very 
difficult to remove by friction The galvanic ac tion 
IS thus explained — The double chlot ide ot zinc and 
ammoniupa formed is decomposed by the /me and 
the plate of copper , the chlorine disengaged from 
the sal ammoniac goes to the zinc , the ammonium 
IS disengaged in the form of gas, and the uridt com- 
posed sal-ammoniac combines with the (blonde of 
zinc to form the double chloride, a very soluble and 
easily decomposed salt If then an excess of zinc 
exists in the solution in contact with the electro- 
negative copper, the salt is decomposed into its 
elements, and the reduced zinc is deposited on the 
negative copper 
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ELECTRO-MAGNETISM. 

(Resumed from page 

The influence which the earth’s magnetism has 
upon electrical currents, and upon wires bearing 
electrical currents, having been explained, the next 
part of the science is to sliow, that when subjected 
to the proximity of artificial magnett, the wires 
which are electrified become influenced in a similar 
manner, but with greater intensity ; and this, 
because, however enormous may be the power of 
terrestrial magnetism, taken in the aggregate, yet, 
as the magnetic fluid acts witli a force which 
diminishes in proportion to the distance of it, in a 
geometrical ratio ; the power of a small magnet, 
placed close to an electrical current, may be equal, 
or even suj)erior to the magnetic power of the 
whole earth, if acting at tlm (list nice of hundreds 
of miles. Thus also we are enabled to show the 
mutual influence of these powers in every manner 
that experiment can suggest, in opposition even to 
the earth’s magnetism. Tiiis being premised, we 
will refer to the paper, (page 171,) in explanation of 
the power p/ magnetism in putting in motion the 
wires conveying an electrical stream ; and applying 
the laws there laid down, we shall easily understand 
tiie reason of action of the apparatus about to be 
described, particularly the former of them. Fig. 1, 
represents*^ Muirsh's vibratory wire. It consists 
of a brass vdre, suspended from a hook above, and 
dipping into a little trough of mercury below, the 
hook above and trough below being furnished with 
cups containing mercury, for the sake of metallic 
communication. If a liorse-shoe magnet be placed 
on the foot-board of the apparatus, with its poles one 
on each side of the suspended wire, and a current 
of the electric fluid he made to pass down the wire, it 
will immediately move, and swing itself out of the 
mercury trough. Tins will, of course, break the 
current, and the wire will fall buck again ; when, in 
falling back, it a second time touches the mercury, 
the connection of the current will be once more 
comiilete, and the w ire he again jerked out, so that, 
by this continued action, the wire will assume a 
quick vibratory motion. To render the cause ot 
this plainer than we were before enabled to do, w^e 
must first assume, tliat a magnet influences an elec- 
trified wire, in two ways, one to make it rotate 
around itself, and the otlier to throw it oft’ from a 
particular jiart or pole, or in other words, it exerts 
a tangential or centrifugal power over the electrical 
fluid, at the same time inducing tlie wires which 
serve as conductors to that electrical fluid, to be 
acted upon by polarity and attraction. This indeed 
has been already partly pnjved, and the present 
series of experiments will, it is hoped, render it 
more evident — to the ajqtaralus just described, 
we may explain l)ie motion ot tlu^ wire easily. 
Suppose the following cut to show' an end view of 
the ajiparatus, N and S being the north and south 
poles of the magnet, and A A the wire which is 
suspended. 

That the wire has a tendency to be thrown out- 
wards from between the poles of the magnet, or 
else inwards towards the bend of the magnet, accord- 
ing to which cup is connected with the anode or 
positive pole of the battery, is easily seen by the 
experiment, and it w ould seem to be impelled by 
no other force ; at any rate, no tangential force is 
apparent. If then, this force exists, what becomes 
of it in the present case. This natural question is 
easily answered. The north pole N, would, it the 


suspended wire were free to move sideways, draw it 
in the direction of the arrow around N. At the 
same time, the south pole would draw it in the 


lA 



direction indicated by the other arrow ; and, as 
these forces are always equal, they neutralize each 
other, and the suspended needle can obey neither, 
but is left to pursue its vibratory motion unmo- 
lested and uninfluenced by any other power than 
that which visibly affects it. 

If we alter the last apparatus, so that it slirdl 
consist of a series of wires arranged like the spokes 
of a wheel, or, indeed, form a wheel of thin brass, 
as is represented in Fig. 2, it is evident, that when 
one wire or spoke is thrown up, it will not he 
necessary for it to return, in order that eonlncL 
may be renewed, because ibe second spidce ot the 
wheel will, as soon as the first is driven away, he 
brought down to the surface of the meienry, and 
complete the second current. This being tbrov\ u 
off, in like manner a third will succeed, and the 
spurred wheel be continued in a rapid rotatory 
motion as long as it is made the bearer ot the 
electrical current. Two wheels may in like manner 
be employed, as seen in Fig. 3, both turning on the 
same spindle, they not being fixed to it.* 

It is next incumbent on us to prove, that mag- 
netic and electric currents exert a rotatory influeru.e 
on each other, arising from their tangential force. 
In the last case, thongli rotation was producKl, it 
was rather owing to a succession ot repulsions upon 
separate and distinct wires, than to a continued 
action upon any one ot them in jiartieular. In the 
following experiments, however, it will be seen, 
that, under other circumstances, ibe toree ot the 
fluids upon each otlier, are uniform and long con- 
tinued. We have, stated above, tliat the wire, 
always supposing it to be the conductor of an 
electric current, revolves around the north pole of a 
magnet in one direction, and around the south pole 
in a contrary direction. The apparatus, Fig. h, 
will prove it. It consists of a glass tube, with a 
cork at each end ; the pole of a magnet is made to 
pass through the lower cork, and a wire through 
the upper cork. Tlie tube itself eontains a little 
mercury, sufficient for the suspended wire to dip 
in. Upon connecting the poles of the galvanic 
battery with tlie ujiper wire and the magnet, the 
suspended wire will rapidly rotate around the p(de 
in the centre : if the magnet be drawn out, and the 
other pole substituted, the wire will also rotate, but 
in a contrary direction. 


Tn this cut, flic nicaury cups, comiccttd one with each 
uuli of mercury luid llic twi. in.ifiucts n (iiusitc. one to 
•h wheel are piuposcly omitted, that the rest of the appa- 
us may be im»ie * asdy seen ; the magnet is also omitted 
Fic. 4 for the same reason. A contuiuous wheel may also 
used for the same purp<»se (Fig. 1.) and will exhibit the 
ne rapid rotatory motion, us was proved by Mr. bturgeon. 
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One half of Fig. 6 will show the same kind of 
rotation ; the wire being suspended from a hook at 
the top of the cross arm, and mercury being poured 
into the cup. The other part of this apparatus 
reverses the above experiment ; it is a deeper cup, 
filled with mercury, having a magnet capable of 
moving within it, and in which the wire which 
conveys the current is fixed. This is important, 
inasmuch as it shows, that here, as well as in all 
other sciences, action and reaction are equal ; if the 
magnet affects the electrical conductor, so, in an 
equal degree, does the electrical conductor affect the 
magnet. The Figs. 7 and S show the intcriiil 
structure of both the above articles of apparatus. 
Fig. 9 shows how both effects may be produced 
simultaneously, the w'ire and magnet being both 
loose, revolve around each other. 

(To be continued.) 


SKINNING AND STUFFING IIFPTILES 
AND FISH. 

RKrriLKS. 

Tortoises and Turtles . — Tiic bodies of this tribe 
are enveloped in two plates, or shields, the upper 
one is formed of the ribs, and the under one of 
the sternum, or breast bone. 

The first operation is to separate the back and 
breast shells with a strong short knife, or chisel. Jf 
the force of the hand is inadequate, a mallet may 
be used, takitig care not to strike so hard as to 
crack the shell. 

These two bony plates being covered by the skin, 
or by scales, the scapula, ainl all the rnusc.les of the 
arm and neck, in place of being aUachetl to ihc 
ribs and sjiine, arc jdaced below, from which cause 
the tortoise has been termed a retroverted aninial. 
The vertebral extremity of the scufoda is articulated 
with the shield, and tlic opposite extremity of the 
clavicle with the breast-plate in siudi a manner, 
that the shoulders form a ring for tiie jiassuge of 
the trachea and oesophagus. 

After the turtle is opened, all tlie flesh which 
adheres to the breast-plate, and also to the upper 
shell, is removed, while attention is jjaid to the 
parts as above described. The head, toie-fect, and 
tad are skinned as in quadrupeds ; but none of these 
must be removed from the upper shell, but left 
attached. 

All the fleshy parts being removed, tli<* shell.-i 
are washed out with a sponge, and carefully dried. 
They are then slightly rubbed with the urscnicul 
soap. (See No. 1.) 

Wires are now passed through tlie middle of the 
legs, after the skin Iris been rubbed with t»u* ]>re- 
servative. The skull is returned to its plnre, and 
the whole of the head, neck, and legs stulfed wiih 
chopped flax, or tow. The parts of the skin, 
which have been cut, are then scweil rogetln r. Tlie 
back and breast plates are united by four small 
holes, being bored at their edges, and united by 
strings or small wires. The junction of tlie bones 
may then be attached with the cement, colored so 
as to correspond with the shell. 

If the upper shell is dirty, it may be cleaned with a 
slight solution of nitric-aiid and water ; afterwards 
clean washed, oiled, and then rubbed hard with a 
woollen rag, to give it a polish. 

Crocodiles and Lizards in general . — All this tribe 
arc skinned in the same manner as quadrupeds. 
Care is, however, required in skinning the tails of 


the smaller species, as they are very liable to break. 
The skins being of a dry nature, require but little 
of the preservative. After they are thoroughly 
dried they will keep a very long time withe it decay. 

Stuff them as directed for (juadi'iipcds. (See 
page 216.) They admit of but little variety ol 
attitude. The small species are exceedingly apt to 
change cohff- in drying, which must b* imitated 
with the colored varnishes, and afterwards dimmed 
with sand paper. To keep them in tlii'ir natural 
colors, they should be jirescrved in spirits. 

The skins of such as are glossy should be var- 
nished after they are perfectly dry. 

iaiktnmng in general . — In skinning serpents there 
is some nicety required, to cut them so as not to 
disfigure the scalc.s ; the opening should be made in 
the side, commencing at the termination of the 
scales ; and they should on no account be divided, 
MS upon their number the species is mostly deter- 
mined. 

It is a very frequent practice to send home 
serpents without the head, which renders them quite 
unfit for any scientific purpose. This proceeds from 
the fear of receiving poison from the lungs. But 
there is not the slightest danger of being affected, 
as these can easily be cut out by man ns of pincers. 
The head should he cleaned and the brain removed, 
the skull anointed, and then returned intfii the skin. 

When the skm is removed, it ma;f be rolled up 
and packid in stndl space. The simplest W'ay to 
preserve small sp ee. s is to pul tiicm in spirits, 
which must not be too strong, as it will destiny the 
colors. 

Mr. BureJiell, in his four years’ journey through 
Africa, glueil the skins of the smaller serpents 
perfectly flat on pajier, which preserved the size of 
the animal, an I tiic skin rclained all the beauty of 
life. 

The skin, if not rec(*nt, must be first softened 
by wrapping it in a (lamp cloth. A piece of wure is 
takcu the iengtii of the aMiinal, wliicli must be 
wrapped round vsitli tow till it is of a projier thick- 
iK'ss, and above the whole, u spiral bund of silver 
should hr carefnJly w-rajipcd. It is then placed 
iiKsidc of the skin, and sewed up. The eyes are 
])laced in, as directed for quadrupeds and birds. 
When dry, givt* the serpent a coat of varnish, and 
then tw’Ksr, it into any atiitude wi.shed. A favourite 
and .'-triking one is In have it wound round some 
anitn.d, and in ihe ac't o^' killing it. 

Fioqs and Toads. — Tiio month is opened, and 
the first vertebra of the lun'k is cut. 'I’he whole 
inside of the moulh is cut out with scissors. The 
two jiiw.s arc next mist d up, and the skin is pushed 
hack with the finu'cr.s of the right hand ; while the 
body is drawn b.n k in a contrary direction with the 
other hand, and the nnIioIc body is then drawn out 
at the mouth. TJie legs are then returned to their 
pioper place 

The simplest method of stufling these animals is 
with sand. A small funnel is placed in the mouth, 
and wfjl-dricd sand poured in. When full, a small 
piece of cotton is put into the throat, with some 
of the cement, to keep the sand from escaping on 
moving the animal. 

The fi og is then placed on a board, and in an 
attitude. Vv'lien quite dry, give it a coat of varnish. 
When this has perfectly dried, very small perfora- 
tions are made under the belly with the point of a 
needle, and the sand allowed to escape, leaving the 
body of its natural form. 

These animals are liable to change of color from 
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drying, and should, therefore, be painted with the 
▼amish to their natural hues. There is less difficulty 
with toads in this respect, as they are usually of a 
brown color, and not liable to much change. They 
may be perfectly preserved in spirits. 

FISHES. 

This class of animals, in their native element, 
have many" attractions : some for the ^Jlngulariiy of 
their forms, and others for the resplendent and 
beautifully rnntrasteil arrangement of their colors; 
while many exhibit iridescent tints, which vie with 
the splendor of the peacock, or humming-bird, 
reflecting vivid, golden, metallic hues of all shades. 
But those arc too evanescent for the powers of the 
taxidermist ; for no sooner are they removed from 
the water, than their transient and lading beauty 
vanishes for ever. 

The best method of securing the scales and colors 
of lish is, as soon as they arc caught, to apjdy 
ranibric or tissue jiapcr to them, wliich will soon 
dry and adhere firmly ; the body may he then taken 
out and the skin dried. When the skin is to he 
stufTed, roll it in a moist cloth, which will not only 
render it f liabie, but al5>o soften tlic tissue jiaper, 
so as it run be removed, when the colors will be 
found to he much l i igliter than by any other method 
xvitii nhich \NC are jet acquainted. I/impreys, eels, 
and otheivlish ot similar form, may be skinned in 
the same inaTiner as frogs and toads, by drawing 
the body through (he moulh. 

Skinnmg Fah in (jrncraL — The fish should be 
procured as fresh as possible, more paiticubirly if 
it is one of those on uhuli the scales ate loosely 
attached. Lay il on one vide and eel out the gills 
with a pair of scissms, then introduce a little tow 
or a piece of sponge into the place to ])revent the 
blood from flowing during the process of skinning; 
carefully wijie the sides of the fish v ith a damp 
sponge ; let the fins be raised and gently extended, 
and twm pieces of paper, something the sliapc t/f 
each, he placed under them, oiily extending a little 
beyond them. Co.t th • paper with a weak solution 
of guu> m d e, ,) »d ]>ut a jiieee of similar size on 
the to}) »)f the fin; ly piessing these gently tin y 
will adhere and di) in a few minutes : these will 
keep the fins' ext( tided, and preserve them during 
the operation of vtufling. When these are dry, 
take a })ieee of tissue jiajier or thin silk, and press 
it gently on one sole of the tish. The natural 
glutinous matter w lii( h eoxers the si'ah s will he 
suflicient to nnke ii adhere fitrnly, it will soon dry 
and form a strong piotection to (he si iltv dating 
the skinning ; wulhout tins ])ri cant ion the skin 
could not be remoxed from mullet, vea heaver, t\.e., 
without tlie scales being mucli disfigured, ami losing 
many of them, ifidctd. in such fishes, it is not 
amiss to put an additional coating of paper with 
gam-watcr. Thi^ will not only scenic the scales, 
but will alvo assist in I eepiuii the proper form of 
the flesh, hy ))j event iig di-tention. 

When these papers are thoioughly dry, turn the 
fish on a soft cloth, wiih the uncovered side upwards, 
and open it with sharp scissors from the bottom of 
the taihfin to iieaily the point of the snout, keeping 
as correctly on the lateral line as possible, which 
ran be seen in most fishes. The cheek should be 
afterw’ards cut ojicn, so that the flesh may be re- 
moved from it ; cut also the flesh fiom the opposite 
cheek, and supply ita place hy cotton. The skin 
must now be detached from the flesh, which will 
require some care at first. It must be commenced 
•t the head, and separating it downwards with the 


assistance of the knife, and the fin-bones must be 
cut through with scissors. The spine must now be 
cut through close to the head, and also at the tail, 
and the body removed. 

All the animal matter having been completely 
removed from the skin, the inside must be wiped 
dry, and the preservative applied in the same 
manner as directed for birds and quadrupeds. 
Great care is necessary to prevent it from being too 
much distended. 

In slicirks and large fishes, an incision is made 
below' the head, and extended to the fin of the tail ; 
the bkin is then separated on each side with a 
scalpel, cutting back as far as possible, so that the 
vertebra may be cut close to the head. The tail is 
then skinned. The head is pushed inwards, and 
the skin passed over it above, and all the cartilage 
cut caiefully away. Care must be taken not to 
enlaigc the branchial openings too much, which 
would render it necessary to sew them up again, 
and it is not easy to hide a seam in a fish’s skin. 

Diadon, tetradon, and balistes, and their con- 
geners, are opened by the belly. The ostracion is 
enveloped in a skin, which consists of a single 
piece, the tail of which only is free and flexible. 
The opening in the belly must not be large ; the 
tail must be opened, the flesh cut away, and stufted 
with cotton. 

Stuffing . — The skins being properly anointed, 
are filled with tow or cotton. This must be so 
managed that there will be no prominences on the 
outside of the skin, whicli, in fishes, for the most 
])urt, is smooth and even. When properly filled, 
they must be sewed uji, and set aside to dry in the 
air, but not exposed to the rays of the sun. In a 
few days, the papers with which the fins were ex- 
tended, are taken off, by damping them with a 
sponge. The glass eyes are now introduced, after 
filling the orbits with cotton and a little cement to 
secure them in their places. The skins may then 
be varnished, and laid aside to dry. 

In stuffing sharks, it i» necessary to use a stick 
for a c'^ntre siipjiort. This must also enter the 
head, through the oj>eiiing of the throat. If it is 
intendt'd that the specimen shall be suspended 
from the ceiling, wire-hooks must be fastened into 
the wood. From these must be placed upright 
wires, so that they penetrate the skin, and pass 
through the back. Let the whole internal surface 
of tlie skin be well rubbed with the preservative. 
The body is then stuffed to its full size, and after- 
wards sewed up. The stuffing of the head must 
he completed through the orbits of the eyes, and 
also by the mouth. This finished, the glass eyes 
are inserted, as in other animals, and fixed by 
means of cement. 

Many species of fish have semi-transparent car- 
tilages connected with the eyes. These must be 
imiiated with gum-arabic and powdered starch, as 
well as the cornea of the eyes. 

The skins of all fish, w'hieh are similar to that of 
sharks, must be well supplied with spirits of tur- 
pentine, after they are mounted, more particularly 
the head and fins ; but as they are not glossy, they 
do not require to be va^ni^hed. 

Wlien the fins are strong, it is necessary to keep 
them extended by means of a wire introduced 
through them. 

In the diadons, the chief thing to be attended to, 
beyond what we have above stated, is, to take care 
that the spines, with which their skins are beset, 
are not broken or depressed in any way. 




MAGAZINE OP SCIENCE. 


381 


The fishing frog, fZq;?AtMs pisccdorius) y is very I 
easily preserved, as the colors are not so liable to ' 
change as in many other species. 

Salmon, trout, trench, carp, pike, &c. are very 
easily preserved, as the scales are firmly attached 
to the skin ; and although they become somewhat 
dim from drying, their colors and brilliancy are 
considerably restored by means of varnish, if applied 
before they are thoroughly dried. 

After a lapse of time, the varnish will rise into 
little scales : to remove these, nitric acid, diluted 
in water, must be applied to the whole external 
surface, which has the effect of completely taking 
off the varnish, or at least of raising it from the 
skin, which, when allowed to dry, can be wholly 
removed by rubbing it with a small brush. It may 
then be varnished again : when dry, it will ever 
afterwards continue quite solid. 

The late Mr. Stutchbury had a method of prepar- 
ing the fresh water fishes of llritain, which vras 
much admired at the time. He skinned them 
under water, by wliich means he retained tlie scales 
in great perfection. But this method is too trou- 
blesome to be generally adopted. 

What is above recommended, will ajjply to almost 
all fishes ; but where there is any difficulty, it must 
be left to the ingenuity of the operator. 

ACTION OF RUNNING WATER. 

It is well known that the lands elevated above the 
sea attract, in piojiortion to their volume and 
density, a large quantity of that aqueous vapou^ 
which the heated atmosphere continually absorbs 
from the surface of lakes and the ocean. By these 
means, the higher regions become perpetual reser- 
voirs of water, which descend and irrigate the lower 
valleys and plains. In consequence of this provi- 
sion, almost all the water is first carried to the 
highest regions, and is then made to descend by 
steep declivities towards the sea ; so that it acquires 
superior velocity, and removes a greater quantity 
of soil than it would do if the rain had been 
distributed over the plains and mountains equally 
in proportion to their relative areas. Almost all 
the water is also made by these means to pass over 
the greatest distances which each region affords, 
before it can regain the sea. The rocks also, in 
the higher regions, are particularly exposed to atmo- 
spheric influences, to frost, rain, and vapour, and 
to great annual alternations of cold and heat, of 
moisture and desiccation. 

Among the most powerful agents of decay may 
be mentioned that property of water which causes 
it to expand during congelation ; so that, when it 
has penetrated into the crevices of the most solid 
rocks, it rends them open on freezing with mechan- 
ical force. For this reason, although in cold climates 
the comparative quantity of rain which falls is very 
inferior, and although it descends more gradually 
than in tropical regions, yet the severity of frost, 
and the greater inequalities of temperature, com- 
pensate in some degree for this diminished source 
of degradation. The solvent power of water also 
is very great, and acts particularly on the calcareous 
and alkaline elements of stone, especially when it 
it holds carbonic acid in solution, which is abun- 
dantly supplied to almost every large river by 
springs, and is collected by rain from the atmo- 
sphere. The oxygen of the atmosphere is also 
gradually absorbed by all animal and vegetable 
productions, and by almost all mineral masses 


exposed to the open air. It gradually destroys the 
equilibrium of the elements of rocks, and tends to 
reduce into powder, and to render fit for soils, even 
the hardest aggregates belonging to o r globe. 

When earthy matter has once been intermixed 
with running water, a new mechanical power is 
obtained by^ the attrition of sand and pebbles, borne 
along with violence by a stream. Rtlnning water 
charged with foreign ingredients being thrown 
against a rock, excavates it by mechanical force, 
sapping and undermining till the superincumbent 
portion is at length precipitated into the stream. 
The obstruction causes a temporary increase of the 
water, which then sweeps down the barrier. 

By a repetition of these landslips, the ravine is 
widened into a small, narrow valley, in which 
sinuosities are caused by the deflexion of the stream 
first to one side and then to the other. The unequal 
hardness of the materials through which tlie channel 
is eroded, tends partly to give new directions to 
the lateral force of excavation. When by these, 
or by accidental shiftings of the alluvial matter in 
the channel, and numerous other causes, the current 
is made tc cross its general line of descent, it eats 
out a curve in the opposite bank, or in the ^ide of 
the hills bounding the valley, from which curve it 
is turned back again at an equal angle, so that it 
recrosses the line of descent, and gradvally hollows 
out another curve lower down in tile opposite bunk, 
till the ^hole sides of the valley, or rivei-bed, 
present a succession of salient and retiring angles. 
Among the causes of deviation from a straight 
course by which torrents and livers tend in moun- 
tainous regions to widen the valleys through which 
they flow, may be mentioned the contluenee of 
lateral torrents, swollen irregularly at different 
seasons by partial storms, and discharging at 
different times unequal quantities of debris into the 
main channel. 

When the tortuous flexures of a river are 
extremely great, the aberration from the direct line 
of descent is often restored by the river cutting 
through the isthmus which separates two neigh- 
bouring curves. Thus, in the annexed dingram, 
the extreme sinuosity of the river has caused it to 



return for a brief space in a contrary direction to 
its main course, so that a peninsula is formed, and 
the isthmus (at A) is consumed on both sides by 
currents flowing in opposite directions. In this case 
an island is soon formed, on either side of which 
a portion of the stream usually remains. 

In regard to the transjiorting power of water, 
we may often be surprised at the facility with which 
streams of a small size, and descending a slight 
declivity, bear along coarse sand and gravel ; for we 
usually estimate the weight of rocks in air, and do 
not reflect on their comparative buoyancy when 
submerged in a denser fluid. The specific gravity 
of many rocks is not more than twice that of water, 
and very rarely more than thrice, so that almost all 
the fragments propelled by a stream have lost a 
third, and many of them half, of what we usually 
term their weight. 

It has been proved by experiment, in contradiction 
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to the theories of the earlier writers on hydrostatics, 
to be a universal law, regulating the motion of 
running water, that the velocity at the bottom of 
the stream is every where less than in any part 
above it, and is greatest at the surface. Also, that 
the superficial particles in the middle of the stream 
move swifter than those at the sides. This retarda- 
tion of the^owest and la.tcral currents ili produced 
by friction ; and when the velocity is sufficiently 
great, the soil composing the sides and bottom gives 
way. A velocity of three inches per second at the 
bottom is ascertained to be sufficient to tear up fine 
clay, — six inches per second, fine sand, — twelve 
inches per second, fine gravel, —and three feet per 
second, stones of the size of an egg. 

When this mechanical ])ower of running water 
is considered, we areprej)ared for the transportation 
of large quantities of gravel, sand, and mud, by 
the torrents and rivers whi<*h descend with great 
velocity from mountainous regions. But a question 
naturally rises, how the more tranquil rivers of the 
valleys and plains, flowing on comparatively level 
ground, can remove the jirodigious burden which 
is discharge^, into them by their numerous tribu- 
taries, and by what means they are enabled to 
convey the whole mass to the sea. If they had 
not this removing power, their channels would be 
annually choked up, and the valleys of the lower 
country, an*il phiins at the base of mountain-chains, 
would be continually strew'ed over with fragments 
of rock and sterile sand. But this evil is prevented 
by a general law regulating the conduct of running 
water — that two equal streams do not, when united, 
occupy a bed of double surface. In other words, 
when several rivers unite into one, the superficial 
area of the fluid mass is far less than that usually 
occupied by the separate streams. The collective 
waters, instead of spreading themselves out over a 
larger horizontal space, contract themselves into a 
column of which the height is greater relatively to 
its breadth. Htnce a smaller* ])roportum of the 
whole is retarded by friction against the bottom 
and sides of the oiiannel ; and in tln.s maiiper the 
main current is often accelerated in the lower 
country, even where the slojie of the river’s bed is 
lessened. 

It not unfrequently happens, that two large 
rivers, after their junction, have only the mrjace 
which one of them had previously; and even in 
some cases their united W'aters are confined in a 
narrower bed than each of them filled before. By 
this beautiful adjustment, the water which drains 
the interior country, is made continually to occupy 
less room as it ajj proaches the sea ; and thus the 
moat valuable part of our continents, the rich 
deltas, and great alluvial plains, are prevented from 
being constantly under water. 

CURING OF PROVISIONS. 

Flesh . — The ordinary means employed for pre- 
serving butcher’s meat are, drying, smoking, salting, 
and pickling or souring. 

Drying of Animal Fibre . — The best mode of 
operating is as follows : — The flesh must be cut 
into slices from 2 to 6 ounces in weight, immersed 
in boiling water for 5 or ti minutes, and then laid on 
open trellis-work in a drying-stove, at a temperature 
kept steadily about 122'^ Fahr., with a constant 
■tream of warm dry air. That the boiling water 
may not dissipate the soluble animal matters, very 
little of it should be used, just enough for the meat 


to be immersed by portions in succession, whereby 
it will speedily become a rich soup, fresh water 
being added only as evaporation takes place. It is 
advantageous to add a little salt, and some spices, 
especially coriander seeds, to the water. After the 
parboiling of the flesh has been completed, the 
soup should be evaporated to a gelatinous consis- 
tence, in order to fit it for forming a varnish to the 
meat after it is dutd, wffiich maybe completely 
effected within two days in llie oven. By this pro- 
cess two-thirds of the weight is lost. The jierfcctly 
dry flesh must be plunged })icce by piece in the 
fatty gelatinous matter liqiitlied by a gentle heat; 
thtn placed once more in the stove, lo dry the layer 
of varnish. This operation may he repeated two or 
three times, in order to render the coat sufficiently 
uniform and thick. Butcher’s meat dried in this 
way, keeps for a year, affords, when cooked, a dish 
similar to that of fresh meat, and is therefore much 
j)rcferable to salted provisions. The drying may be 
facilitated, so that larger lumps of flesh may be used, 
if they he imbued with some common salt immedi- 
ately after the parboiling process, by stratifying 
them with salt, and leaving them in a proper piek- 
ling-tub for 12 hours before they are tiansferreJ 
to the stove. The fiiat method, however, affords 
the more agreeable article. 

S^noking . — This process consists in exposing meat 
previously salted, or inciely rubbed over with salt, 
to wood smoke, in an apartment so distant from the 
fire as not to be unduly heated by it, and into which 
the smoke is admitted by flues at the bottom of the 
side walls. Here the meat combines with the em- 
pyreumatic acid of the smoke, and gets dried ot the 
same time. The quality of the wood has an influ- 
ence upon the smell and taste of the smoke-dried 
meat ; smoke from the twigs and berries of juniper, 
from rosemary, peppermint, fkc., imparts somewhat 
of the aromatic flavour of these ])lants. A slow 
smoking with a slender bre is preferable to a rapid 
and powerful one, as it allows the emjiyreumatic 
principles time to penetrate into the interior sub- 
stance, without drying tlie ouNide too much. To 
prevent soot from attaching itself to the provisions, 
they may be w’rapped m cloth, or rubbed over with 
bran, which may be easily removed at the end of 
the operation. 

The process of smoking depends upon the action 
of the wood acid, or the eieosote volatilized with it, 
which operates upon the flesh. The same change 
may be produced in a much shorter lime hy immers- 
ing the meat for a few hours in pyroligneous acid, 
then hanging it iqi to dry air, which, though mode- 
rately warm, makes it fit for keeping without any 
taint of putreseenee. After a few days exposure, it 
loses the empjreumatic smell, and then resembles 
thoroughly smoked provisions. The meat dried in 
this way is in general somewhat harder than by the 
application of smoke, and therefore softens less 
when cooked, a difference to be ascribed to the more 
sudden and concentrated operation of the wood vine- 
gar, which effects in a few hours what would require 
smoking for several weiks. By the judicious em- 
ployment of pyroligneous acid diluted to successive 
degrees, we might probably snccetd in imitating 
perfectly the effect of smoke in curing provisions. 

Salting . — The meat si ould be rubbed well with 
common salt, containing ulout one sixteenth of 
saltpetre, and one thirty-secondlh of sugar, till every 
crevice has been impregnated with it ; then sprinkled 
over with salt, laid down for 24 or 48 hours, and, 
lastly, subjected to pressure. It must next be 
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sprinkled anew with salt, packed into proper vessels, 
and covered with the brine obtained in the act of 
pressing, rendered stronger by boiling down. For 
household purposes it is sufficient to rub the meat 
well with good salt, to put it into vessels, and load 
it with heavy weights, in order to squeeze out as 
much pickle as wdl cover its surface. If this can- 
not be had, a pickle must be poured on it, com- 
posed of 4 pounds of salt, 1 pound of sugar, and 2 
ounces of saltpetre, dissolved in 2 gallons of water. 

Pickling with Viaegar . — Vinegar dissolves or 
coagulates the albumen of flesh, and thereby coun- 
teracts its putrescepce. The meat should be washed, 
dried, and then laid in strong vinegar. Or it may 
be boiled in the vinegar, allowed to cool in it, and 
. hen set aside with it in a cold cellar, where it will 
keep sound for several months. 

Fresh meat may be kept for some months in 
water deprived of its air. If we strew on tlie bot- 
tom of a vessel a mixture of iron filings and flowers 
)f sulphur, and pour orer them some water which 
has been boiled, so as to expel its air, meat im- 
mersed in it will keep a long time, if the water be 
covered with .a layer of oil, from half an inch to an 
inch thick. Meat will also keep fresh fora conside- 
rable period when surrounded with oil, or fat of any 
kind, so purified as not to turn rancid of itself, 
especially if the meat be jireviously boiled. This 
process is called potting, and is applied successfully 
to fish, fowls, &c. 

IVehti says that living fish may be preserved 1 I 
days without water, by stojiping their mouths with 
crumbs of bread steejied in brandy, pouring a little 
brandy into them, and packing them in this torpid * 
state in straw'. When put into fresh water, they 
viome alive ag.ain after a few hours ! 

Egga . — These ought to be taken new laid. The 
essential point towards their preservation is the 
exclusion of the atmosjiheric oxygen, as their shells 
are jiorous, and permit the external air to pass in- 
wards, and to excite putrefaction in the albumen. 
There is also some oxygen always in the air cell of 
♦ he egtfS, which ought to be »\X])elled or rendered 
’no}>erative, which may be done by plunging them 
for five minutes in water heated to 1 i(>’ F<ihr. The 
eggs must be then taken out, wiped dry, besmeared 
with some oil (not aj)t to turn raneid) or other uiic- 
Uious matter, packed into a vessel with their narrow 
ends uppermost, andc^ered with sawdust, fine sand 
or powdered charcoal, will keep fresh for a year. 
Lime water, or rather milk of lime, is an excelle nt 
vehicle for keeping eggs in, as has been verified by 
long experience. Some persons coagulate the albu- 
men partially, and also expel the air by boiling, the 
eggs for two minutes, and find the method sueees»- 
<ul. When eggs are intended for hatching, they 
should be kejit in a cool cellar ; for example, in a 
chamber adjoining an ice-house. Eggs exposed, 
in the holes of perforated shelves, to a constant 
current of air, lose about ^ of a grain of their 
weight daily, and become coneentrated in the albu- 
minous part so as to be little liable to putrefy. 
For long sea voyages, the surest means of preserv- 
er's ®5g®» is to dry up the albumen and yolk, by first 
triturating them into a homogeneous paste, then 
evaporating this in an air-stove or a water-bath 
heated to 125^^, and putting up the dried mass, in 
vessels which may be made air-tight. When used, 
it should be dissolved in three parts of cold or tepid 
^Ater. {To be continued.) 


CHEMICAL TESTS. 

{Resumed from j)age 328.) 

To detect Gold in Minerals. — Scrape the mass 
with the point of a knife ; if it be g Id, it will be 
soft, and may be cut like lead ; or strike it gently 
with the small end of a hammer, if it be gold^ it 
will be indfyitcd. Melt a small partieje with the 
blow-pipe, if it be gold, its color will remain tire 
same ; but if it be brittle and hard to the knife and 
h.ainmcr, it is not gold. Place a few fragments 
upon a hot shovel, or under the flame of the blow- 
pipe, if the suljihur burn away, leaving scoria, 
that is attracted by the magnet ; this proves that 
it is a combination of sulphur and iron, commonly 
called iron pyrites. Put a few of the jiartides 
into a watch-glass, and drop a little muriatic acid 
upon it, and hold it over the flame of u lamp or 
candle until if boils, if it is gold, no alteration will 
take place ; but if not, etrervescenee and change 
of color W’ill be the result, which shows that the 
substance is acted upon by the acid ; the conteikts 
may now be thrown into a glass of water, into 
wliich let fall a few drops of prussiaf^e of potass, 
the liquid will change to a beautiful blue. The iron 
pyrites being dissolved by the acid, will be 
thrown down in the state of Prussian blue. 

Kvaminatton of Silver Ores. — A rich ore will be 
soft to the knife or hammer, and jnell’ under the 
blow-pipe with little difficulty; and by repeated 
fusion with borax, a bead of silver may be pro- 
duced . 

A few small particles of the ore may be put iibto 
a watch-glass, into which drop a little nitrous acini; 
then hold it over the flame until it is dissolved. 
After this dilute it with water, and stir it about 
with a briglit copper wire ; if any silve r is present, 
it will prteipitate. upon the copjier, covering it with 
silver. Or add a little table salt to the solution ; 
a white cloud of muiiate of silver will fall down. 

Native silver occurs in delicate curled fibres of a 
whitish color, in the cavitu's of (juartz, and often 
surrounded by a black earthy substance. Some- 
times these fibres are reticulated, or cross eacli other. 
This silver is oftentimes very brilliant and pure ; 
when tried by the kiiile, it will be found liarder 
than lead. It in ly be ilistinguished from tin, by 
being heavier, and by not crackling us tin does, 
when bent. 

To discover (^ojgter Ore in Minern,s . — Place a 
small piece of supposed eojiper ore ujion a piece, 
of eliarco.il, witli a little jiowdercd borate of soda, 
(borax,) and din i't the. fi.nne of a biow-pijic upon 
it. If It be riel) ore, it will be reduced to a bead 
of pure copper, eobiring tlie slag green, or reddish 
brown ; it is '''imetimes iiecosary to repeat tlm 
fiiMoii. Anotlier inetliod of iletccting copper is as 
follows : 

Ueduce a small particle to pow'di * ; pul it into a 
watch glass, with a few' drops of intnnis acid; if 
no action take^ pla e, ajiply a little heat, by holding 
it over the flame of a lamp ; the copper will soon be 
acted upon, and dissolved by the acid. Now add a 
few drops of w'ater, and stir it with the point of a 
knife, or any piece, of clean iron. Iffie copper will 
leave its solution, and precipitate upon the iron, 
covering it and giving it the appearance of copper. 
Or the contents of the watch-glass may be thrown 
into a glass of water ; to this add a few drops of 
liquid ammonia, and it will become of a beautiful 
blue color. 

Ores of copper have commonly a yellowish brovm 
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appearance, the poorer ores much resembling pyrites, 
but they are softer to the knife. Copper ores, that 
are richer, are of a good yellow : some are irride- 
scent, exhibiting a pretty and variable display of 
color, and are called peacock copper : — others are 
green, and in delicate fibres ; sometimes compact, 
beautifully zoned, exhibiting great variety of lighter 
and darkef shadts; these are called mahehite. 
copper ores" arc sometimes too, of a green, black or 
red color. Native copper is often found in veins in 
Cornwall. 

Analysis of the Ore of Tin. — The ores of this 
metal may, after having been pulverized, and mixed 
with borax, be reduced to the metallic state ; but 
care must be taken not to continue the heat too 
long, as it will burn away : a little soot, or soap, 
melted with it, will assist the operation. If this 
test is insufficient, the ore may be dissolved in a 
little nitro- muriatic acid, and precipitated of a yellow 
color, by pouring into the solution a little pure 
potass.' 

Tin ores may be known by their comparatively 
great weight ; they are crystallized, and sometimes 
of a resinous color, but commonly approaching to 
black : tin also occurs in small massive stiiated 
pieces, called wood tin. 

Test for the Purity of Alcohol. — It is a common 
practice for apothecaries, in order to ascertain if 
spirits of wfhe be sufficiently strong, to pour some 
into a cup upon gunpowder, and then to set fire to 
it. If the spirit be sufficiently strong, after burning 
down to the gunpowder, it will inflame ; but if too 
much water had been mixed with it, that would not 
take place, as, after the spirit was consumed, there 
would still be water enough to keep the gunpowder 
wet. 

{To he continued.) 

COLORED SHADOWS. 

To the Editor. 

Sir. — 1 beg leave to communicate the following, as 
it appears to me to be somewhat extraordinary : — 
Upon entering a room last night, I observed that 
the moonbeam on the wall was slightly tinged with 
a blue color; the beam had passed through the 
window which was covered with foliated ice. I 
took a mirror, and placing it againpt the beam, 
obtained two reflections, one of which was 
slightly tinged with blue, and the other of a dusky 
white shade. 1 supposed the latter was given by 
the candle ; 1 then extinguished it, and was sur- 
prised to see that the moonbeam on the wall was no 
longer tinged with blue, but possessed its own pure 
white light, unmixed. hibernicus. 

iieJJabt. 

To the Editor. 

Sir. — In consequence of the electricity of high 
pressure steam having of late attracted the attention 
of scientific persons, I beg leave to present to your 
readers the following suggestions respecting the 
cause by which the electiic phenomena is produced. 
Assuming, in the first place, that steam becomes 
an electric or nonconductor the nearer it approaches 
a state of purity and freedom from moisture, which 
the experiments of Dr. Schafhaentl have confirmed, 
might we not at once compare the boiler of a steam 
engine to an electric machine ? The friction pro- 
duced by the steam issuing from the fissure in the 


boiler answering to the friction produced by the 
cylinder and rubber, consequently the steam issuing 
ffom the boiler will be charged with electricity in a 
greater or less degree dependent on the pressure 
exerted on the steam, the size of the fissure, as also 
the state of the atmosphere at the time. Again, 
on the steam condensing and occupying so small a 
space, the superabundant electricity will discharge 
itself by the nearest conductor, and if none be 
present to carry it off, it will descend to the ground 
[ by the moisture with which the atmosphere must 
be loaded. I would now remark, that this pheno- 
mena can be ob.served only with steam under a 
high pressure, as under the ordinary pressure pf 
the atmosphere the moisture it contained, would 
render it a conductor of electricity. Subsequent 
experiments will, no doubt, set the matter at rest, 
though the pursuit will be that of curiosity rather 
than utility. With the best wishes for the success 
of your valuable periodical, 

I am, your's respectfully, 

Braintree. j. w. LAKE. 

FIRE CLOUD. 

To the Editor. 

Sir. — As no person has yet answered the 217th 
question, which was propounded in a former number 
of your Magazine, as to the method by which the 
fire-cloud at the Polytechnic Institution is produced, 
I send you a description as accurately as I can recol- 
lect of one I have seen, which is in the possession 
of a gentleman in Shropshire ; and I presume that the 
.one at the Polytechnic is of a similar construction. 



The vessel A is composed of tin, and is so con- 
structed that when the ves8ej|.>B is placed in it, it 
shall be quite closed, there being an aperture at the 
top into which the vessel B exactly fits. B is a 
strong copper vessel of the shape represented in the 
drawing with a stop cock at the top, a screw being 
made at the top of the cock into which either the 
condensing syringe C, or the jet D will fit. When 
it is used, A is half filled with boiling water, B is 
about f filled with a solution of muriate of copper 
andstrontian or other coloring matter, in strong spirit 
of wine. The condensing syringe is then screwed on 
B,the air is condensed to such a degree, that when (by 
turning the cock). the jet is substituted for the 
syringe ; the spirit is forced through the jet. The 
experiment must be conducted in a room with a low 
ceiling, against which the jet is to be directed. 
The spirit having been very much heated by the 
boiling water, by the time it reaches the eeiling is 
converted into vapour, which must be lighted by 
holding a sponge saturated with spirit and lighted 
towards it, when with a little management, a very 
beautiful appearance will be produced, j. h. b. 
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Fig, 1. 



NEWSHAM’S FIRE ENGINE. 


FIRE ENGINES. 

When tire breaks out in a crowded neighbourhood, 
St carries with it such devastating effects, that any 
individual who has seriously turned his attention to 
the constructing of an engine, that is m the least 
calculated to check its progress, must ever be con- 
sidered as deserving of our praise. One of those 
who have most beneficially directed their attention 
this way are Mr. Newsham, whose engine we shall 
proceed to describe. 

A perspective view of Mr. Newsham ’s fire- 
eiigine, ready for working, is represented in Fig. 1. 
It consists of a cistern, about three times as long 
as it is broad, made of thick oaken planks, the joints 


of which are lined with sheet copper, and easily 
rooveabtfe by means of a pole and cross-bar C } the 
fore part of the engine, which is so contrived as to 
slip back under the cover of the cistern and on four 
solid wheels, two of which are seen at D and £. 
The hind axle-tree, to which the wheel £ and its 
opposite are fixed, is fastened across under the bot- 
tom of the cistern ; but the fore axle-tree, bearing 
the wheel D, Ac. is put on a strong pin or bolt, 
strongly fastened in a horizontal situation in the 
middle of the front of the bottom of the cistern, by 
which contrivance the two forewheels and the axle- 
tree have a circular motion round the bolt, so that 
the engine may stand as firm on rough or sloping 
ground as if it were level. » 

101 . 
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Upon the ground next to the hind part of the en- 
gine may be seen a leather pipe F, one end of which 
may be screwed on and off upon occasion to a brass 
cock at the lower end of the cistern ; the other end 
immersed in water, supplied by a pond, fire-plug, 
&c. and the pipe becomesa sucking-pipe for furnish- 
ing the pump of the engine by its working, without 
pouring walf-r into the cistern. To the^ hind part 
of the cistern is furnished a wooden trough G, with i 
a copper grate for keeping out stones, sand, and 1 
dirt, through which the cistern is supplied with 
water when the sucking- pipe cannot be used. The 
fore part of the cistern is also separated from the 
rest of its cavity by another copper grate, through 
which water may be poured into the cistern. Those 
that work the pumps of this engine move the 
handles, visible at the long sides, up and down, and 
are assisted by others who stand on two suspended 
treadles, throwing their weight alternately upon each 
of them, and keeping themselves steady, by taking 
hold of two round horizontal rails 11 1, framed into 
vertical stands which reach the bottom of the cis- 
tern, and are well secured to its sides. 

Over the iVind trough there is an iron handle or 
key K, serving to open or shut a cock placed under 
it on the bottom of the cistern. L is an inverted 
pyramidal case which preserves the pumps and air- 
vessels fron^ damoge, and also supports a wooden 
frame M, on which stands a man, who, by raising 
or depressing, and turning about the spout N, di- 
rects the stream of water as occasion requires. 
This spout is made of two pieces of brass pipe, each 
of which has an elbow ; the lower is screwed over 
the upper end F, of the pipe that goes through the 
air-vessel, and the upper part screws on to the lower 
by a screw of several threads, so truly turned as to 
be water-tight in every direction. The conic form 
of the spouting pipe serves for wire-drawing the 
water in its passage through it, which occasions a 
friction that produces such a velocity of the jet as 
to render it capable of breaking windows, &c. whilst 
the valves and leather pipes of the engine have suf- 
ficient water-way to supply the jet in its greatest 
velocity. Leather pipes of considerable length may 
be screwed at one end of the nozzle of the engine, 
and furnished at one end with a wooden or brass 
pipe for guiding the water into the inner parts of 
houses. 

Between the pyramid-box L, and the fore end of 
the engine, there is a strong iron bar O, lying in a 
horizontal position in the middle of the cistern, and 
playing in brasses supported by two wooden stands ; 
one of them which P, is placed between the two fore 
stands of the upper rails, and the other is hid in the 
inclosure over the hind pai t. Upon proper squares 
of this bar are fitted, one near each end, two strong 
brass bars, which take hold of the long wooden cy- 
lindrical handles, by means of which the engine is 
worked ; and the treadles by which they are assisted 
are suspended at each end by chains in the form of 
a watch-chain, and receive their motion jointly with 
the handles, that are on the same side, by means of 
two circular sectors of iron fastened together, and 
fixed upon proper squares of the middle horizontal 
bar ; the two fore ones may be seen at Q ; the two 
hind ones, represented upon a large scale in Fig. 2, 
differ from 4;he' former only in thickness, for the 
fore sectors ftfe made to carry only one chain each, 
fiwtened by OW end to their upper part, and by the 
lower end of the tteadles ; whereas the sole of the 
two hind sectors is wide enough to carry two chains 
each ; one set fastened like those of the fore ones 


for the treadles ; and the other chains are fastened 
by their lower ends to the lower part of these sec- 
tors, and by their upper ends to the top cf the 
piston-bars, in order to give them motion. See 
Fig. 2, in which the hind sectors and their apparatus 
are represented as they would appear to a person 
standing between the two fore wheels, and looking 
at the hind part of the engine. 

2 . 



The square over the centre of the bar A A, Fig. 2, 
is the section of the middle bar, on which, right 
over the two barrels, are placed the two sectors B B 
and forged together. C C are the two piston-rods ; 
and the openings at C C, are the spaces through 
which the bind parts of the two treadles pass. To 
each of the pistons is fastened a chain like a watch- 
chain, and fixed by their upper ends to the upper 
extremities D and B of the iron sectors, by which 
they are drawn up and down alternately. 

The shape of the piston-rods, and the size and 
situation of the chains that give them motion, are 
60 contrived, that the vertical axis of the pistons is 
exactly in the middle of the breadth of the perpen- 
dicular part of the chains, and the upper part of the 
piston-rod taken together. A A represents one of 
the cross-bars through the ends of which pass the 
handles to which the men apply their hands when 
they work the engine ; these cross-bars are fitted on 
the middle bar at some distance from the sectors. 

The principles on which this engine acts, so as to 
produce a continued stream, are obvious : the water 
being driven into the air-vessel, as in the operation 
of common sucking and forcing pumps, will com- 
press the air contained in it , and proportionably 
increase its spring, since the force of the air’s 
spring will be ^ways inversely as the space which 
it possesses ; therefore when the air-vessel is half filled 
with water, the spring of the included air, which in 
its original state counterbalanced the pressure of 
the atmosphere, being now compressed into half the 
space, will be equal to twice the pressure of the at- 
mosphere ; and by its ac^on on &e subjacent water 
will cause it to rise through the conduit pipe, and 
play a jet of 32 or 33 feet high, abating the effect of 
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friction. When the air-vessel is only two-thirds 
full of water, the space which the air occupies is 
only one-third of its first space ; therefore its spring 
being three times as great as that of the common 
air, will project the water with twice the force of the 
atmosphere, or to the height of 64 or 66 feet. In 
the same manner when the air-vessel is three-fourths 
full of water the air will be compressed into one-fourth 
of its original space, and cause the water to ascend 
in air with the force of three atmospheres, or to 
the height of 96 or 99 feet. 


RESTORATION OF OIL PAINTINGS. 

To restore pictures to their original freshness does 
nut present any great difficulties when they only 
suffer from the varnish having become dark by time ; 
hut when, after a long course of years, they have 
been exposed carelessly to the action of unfavorable 
circumstances, — when the canvass is rent or half- 
rotten, when the joints of the panels are open, and 
the color is ready to fall off by the slightest touch, 
it would seem as if they were then past all cure. 
Yet, however great and imminent their destruction 
may ai)pear, there is a method of saving them, by 
taking the picture off its ground, and laying it on a 
new canvass : this is called ** lining the picture.’' 

It is requisite to put a new cloth on the back of the 
picture when the latter is cut or torn, or even 
when the edges are so much worn as that they will 
not bear to be again nailed on the stretcher. In 
such cases it is probable that the picture may ad- 
here firmly to the canvass ; of course, it will be 
quite sufficient to glue the new cloth to the back 
of it. 

In each case the operation is commenced by 
pasting some paper on the surface of the picture, 
that it may be handled without danger ; and some- 
times it is requisite to paste several slieets of thin 
tissue, one above another. If the old cloth is to be 
removed, it is of the first importance that the 
paper should adhere closely to the surface ; there- 
fore gauze paper is first to be pasted on, and this 
lets the air through so easily, that then there is a 
complete adhesion. 

Should the picture be very dry, it will be proper 
to apply beneath, several couches of oil, mixed with 
a little spirits of turpentine ; this will penetrate 
the dry mass, and secure the parts which arc 
ready to drop off ; but as the paste will not adhere 
to a greasy surface, it will be requisite, after having 
well washed the picture, to apply a weak solution of 
soda or potass, to remove tlie greasiness. The best 
paste which is employed in this operation is made 
with equal parts of Flanders glue and fine barley- 
weal. This mixture is preferred to that made of 
wheaten flour, as it keeps much longer soft, and is 
not so liable to crack. The paper should be very 
thin, and also very even and smooth, with little size 
in it. 

Having thus securely fixed the picture, the 
operator next proceeds to remove the old canvass ; 
this will not be difficult, should it have been pre- 
pared with paste previous to tlie priming. It will 
be sufficient, in that case, to moisten it with a 
wet sponge ; the paste will soon dissolve, and the 
cloth can be easily removed. But if there is no 
paste under the priming, then the cloth must be 
removed by pumice stone or a fine file. 

For the relining, the usual method is to strain a 
new and strong c^th of an even surface upon the 
stretcher, to it down smooth with pumice stone, 


and then to give it an even couch of paste, a similar 
couch is then to be applied to the back of the pic- 
ture after it has been freed from all inequalities ; it 
is then to be placed carefully upon the doth, taking 
care to press it so gradually as tc expel the air 
that would otherwise remain, and render the surface 
uneven ; the pressure should be from the centre to 
the edges ; when the paste is nearly dry, a smooth- 
ing iron slfbuld be passed over the surf’vce ; it must 
not be hot enough to endanger the picture, but 
sufficiently warm to melt the gelatine contained 
in the paste, which will thus be driven into all the 
fissures, and it securely binds the parts that are 
likely to scale off. The advantage of this operatioiL 
is to render the surface of the picture even ; the iron 
must therefore be passed over several times, begin- 
ning always at the edge, where the moisture remains 
longer on account of the frame impeding the action 
of the air ; the picture is then to be placed in a dry 
room for some days, and nothing more is required 
than to detach the paper which had been pasted on 
the front of the picture ; this must be done with a 
wet sponge. 

In this operation, care must be taken that the 
dampness shall not raise the edges of painting ; 
this disadvantage would be obviated, by first pasting 
upon the edges of the frame some bands of paper, 
which wouid extend a little way on the surface of 
the picture. 

It frequently happens, that whan tlie paper is 
removed, some impressions of the margins of the 
paper remain on the surface of the picture, espe- 
cially if the paper employed was of a strong kind ; 
to get rid of these marks, it is requisite to paste 
some fresh paper, of a very thin and fine texture, 
over the picture, taking care that t)te new sheets 
shall be so laid on, that the middle part shall 
cover the old traces ; and, in passing the iron over 
them, it should only be used above the part to be 
rendered smooth. 

If the canvass be hut slightly injured, it may be 
repaired without relining the picture, by fixing to 
the back of the injured part several strips of 
gauze, to be placed one above another, with a 
strong cement composed of ceruse, and very fat 
oil ; then i>Iace upon the part, a piece of marble or 
board, with a weight to keep it even, and allow 
it to remain so for a day or two. 

Should the picture happen to be on a panel, 
tlie same process of cartooning the surface with 
gauze and paper must be employed ; when this is 
quite dry, the picture is to be laid flat upon a very 
smooth table, and by means of a tenon saw pro- 
perly mounted, to prevent its edge from penetrating 
to the ]>icture, the panel is then to be sawed into 
little squares, which are easily removed with a 
chisel ; in this way the picture is gradually ap- 
proached without danger; and, then by the use 
of a fine plane and files, the wood can be reduced 
to so thin a state, that by moistening it with a 
sponge, it can be easily removed, and the original 
distemper ground is thus uncovered ; this grou^ is 
also to be removed, as it is commoifiy full of cracks; 
the relining is then to be completed as already 
described. 

But when a panel is only damaged in some places, 
if the wood be sound, and the painting is partially 
in danger of scaling off, these local injuries may be 
remedied, without taking off the picture, by merely 
spreading over the bad parts some hot strong glue, 
which will penetrate through the cracks, and under 
the scales ; when the size has set, all that remains 
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of it on the surface is to be removed, and paper is 
to be pasted on the part with thin paste, when dry 
a warm iron is pressed over it ; this softens the size 
evenly under the loose parts, and makes them ad- 
here solidly to the ground ; with the glue an eighth 
part of white drying oil should be combined; 
this would render the parts less accessible to 
humidity. 

When a p^nel is split or warped, th£ remedy is 
to glue at the back of it a sort of grating, made of 
deal ; this is only glued in those parts which are in 
the direction of the grain of the panel ; the cross 
bars are kept in their places by grooves made in 
their thickness ; these are not glued on the panel, 
for they could not solidly adhere to it ; but they 
serve by their pressure to sustain the surface, so 
as to prevent any further tendency to depression 
or warping. 

The removal of a picture from a wall, is not 
attended with greater difficulties, except that it can- 
not be approached at the back as in other cases. 
When the front of the picture is properly cartooned, 
a groove is to be made in the surface of the wall 
around the ))icture, large enough to allow of a chisel 
being admitted, to detach the cement on which the 
picture is painted from the wall ; this plaister is 
not more than from two to three inches in thick- 
ness ; it is easily separated from the wall, and ad- 
heres closely to the picture. 

As the cemeiit separates from the wall, the pic- 
ture is rolled on a large cylinder, to be removed ; 
the cement adhering to the picture, is then to be 
carried off by the help of a chisel, and is an opera- 
tion requiring much patience and great skill. 

Should the picture have been painted upon the 
stone, without the intervention of mortar, it still 
may be taken off in the same way that trees are 
barked, with the aid of a chisel indented like a 
saw, and whetted in such a way that its edges will 
slowly penetrate the edge of the wall. 

(To he continued.) 


BRONZING MEDALS AND COINS. 

Coins and medals may be handsomely bronzed as 
follows : 2 parts of verdigris and 1 part of sal ammo- 
niac are to be dissolved in vinegar ; the solution is 
to be boiled, skimmed, and diluted with water till 
it has only a weak metallic taste, and upon further 
dilution lets fall no white precipitate. This solution 
is made to boil briskly, and is poured upon the ob- 
jects to be bronzed, which are previously made quite 
clean, particularly free from grease, and set it in ano- 
ther copper pan. lliis pan is to be put upon the lire, 
that the boiliug may be renewed. The pieces under 
operation must be so laid that the solution has free 
access to every point of their surface. The copper 
hereby acquires an agreeable reddish brown hue, 
without losing its lustre. But if the process be too 
long continued, the coat of oxide becomes thick, and 
makes the objects appear scaly and dull. Hence 
they must be inspected every five minutes, and be 
taken out of the solution the moment their color 
arrives at the desired shade. If the solution be too 
strong, the bronzing comes off with friction, or the 
copper gets covered with a white powder, which be- 
comes green by exposure to air, and the labour is 
consequently lost. The bronzed pieces are to be 
washed with many repeated waters, and carefully 
dried, otherwise they would infallibly turn green. 
To give fresh made bronze objects an antique appear- 


ance, three quarters of an ounce of sal ammoniac, 
and a dram and a half of binoxalate of potash (salt of 
sorrel) are to be dissolved in a quart of vinegar, and 
a soft rag or brush moistened with this solution is to 
be rubbed over the clean bright metal, till its surface 
becomes entirely dry by the friction. This process 
must be repeated several times to produce the full 
effect ; and the object should be kept a little warm. 
Copper acquires very readily a brown color by rub- 
bing it with a solution of the common liver of sul- 
phur, or sulphuret of potash. 

The Chinese are said to bronze their copper ves- 
sels by taking 2 ounces of verdigris, 2 ounces of cin- 
nabar, 5 ounces of salammoniac and 5 ounces of alum, 
all in powder, making them into a paste with vine- 
gar, and spreading this pretty thick like a pi^ent 
on the surfaces previously brightened. The piece is 
then to be held a little while over a fire, till it be- 
comes uniformly heated. It is next cooled, washed, 
and dried ; after which it is treated in the same way 
once and again till the wished- for color is obtained. 
An addition of sulphate of copper makes the color 
incline more to chesnut brown, and of borax more 
to yellow. It is obvious that the cinnabar produces a 
thin coat of sulphuret of copper upon the surface of 
the vessel, and might probably be used with advan- 
tage by itself. 

To give the appearance of antique bronze to mo- 
dern articles, we should dissolve 1 part of sal am- 
moniac, 3 parts of common salt in 12 parts of hot 
water, and mix with the solution 8 parts of a solution 
of nitrate of copper of specific gravity 1*160. Thii 
compound, when applied repeatedly in a moderately 
damp place to bronze, gives it in a short time a dura- 
ble green coat, which becomes by degrees very 
beautiful. More salt gives it a yellowish tinge, less 
solta bluish cast. A large addition of sal ammoniac 
accelerates the operation of the mordant. 

NEW APPLICATIONS OP ELECTRICITY. 

We extract from the John O' GroaV a Journalise 
following account of two new applications of elec- 
trical power ; the one to the regulation of time, the 
other to telegraphic printing. The invention of 
the clock has been patented, and is already at work ; 
of the printing we have seen specimens ; and we 
understand Mr. Bain intends opening an exhibition 
in London, for the purpose of making it more 
generally known. 

** We have seen some late communications from 
London, by which we are gratified to perceive that 
one of our countrymen, Mr. Alexander Bain, from 
the parish of Watten, an ingenious mechanic, now 
employed in the metropolis, and who served hU 
apprenticeship in this place to the watch and clock- 
making business with Mr. Sellar, is likely to suc- 
ceed in two very extraordinary inventions. The 
first is in the art of clock-making. It would ap- 
pear that Mr. Bain has established a method of 
making clocks to work by electricity — the great 
advantages of the new plan being, that in any 
number of clocks regulated by the same power, 
not the slightest alteration or difference of time 
will occur, while the expense will not come to more 
than one-third of the present price of clocks. Any 
number of clocks can be guided on the same prin- 
ciple ; and as not one-hundredth part of a second 
of difference in time will be perceptible between 
them for a twelyemonth together, the benefit of this 
new invention, when perfected, will be particularly 
felt in large towns, in which there may be a nnmbt 
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of clocki, public and private. Indeed, it is ques- 
tionable if the principle of electricity can be made 
to bear with any profitable result in a place in 
which there are not a number of clocks, the ex- 
pense of directing one or two on the system referred 
to, though perfectly practicable, not admitting of 
its execution. We understand that a patent for 
the invention is to be applied for. The electrical 
power for the working of the clocks is to be con- 
veyed by wires, which will be made to branch off, 
much on the same principle as gas-pipes. The 
machinery in these clocks will, it is said, require 
no winding up. The other invention of our in- 
dustrious countryman, to which we beg to call the 
attention of our readers, is what he calls the ** Elec- 
trical Helix Printing Press.’* Our London corres- 
pondent, who has addressed us on this subject, 
seems persuaded that it will altogether supersede 
the use of telegraphs, as by means of it, intelligence 
can be printed in an instant at a distance of many 
hundred miles from the place from which it may be 
wished to convey it. In order to give some idea 
of the rapidity with which this press will be enabled 
to woik, our correspondent adds — “ Metallic wires 
are required to be laid between the places from 
which intelligence is to be conveyed and those at 
which it is desired to announce it, and provided a 
press be placed at each termination of these wires, 
and that they were made to extend, if you will, 
from Loudon to Wick, any information could be 
conveyed from the one place to the other with a 
celerity which would set all previous inventions at 
defiance.” — Inventors' Advocate, 


CURING OF PROVISIONS. 

(Resumed from page 383, and concluded.) 

Grain of all kinds, as wheat, barley, rye, &c., and 
their Hour, may be preserved for an indefinite length 
of time, if they be kiln-dried, put up in vessels or 
chambers free from damp, and excluded from the 
air. Well-dried grain is not liable to the depre- 
dations of insects. 

To preserve fruits in a fresh state, various plans 
are adopted. Pears, apples, plums, &c., should be 
gathered in a sound state, altogether exempt from 
bruises, and plucked in dry weather, before they 
are fully ripe. One mode of preservation is, to 
expose them in an airy place to dry a little for 
eight or ten days, and then to lay them in dry saw- 
dust or chopped straw, spread upon shelves in a 
cool apartment, so as not to touch each other. 
Another method consists in surrounding them with 
fine dry sand in a vessel which should be made air- 
tight, and kept in a cool place. Some persons coat 
the fruit, including their stalks, with melted wax ; 
others lay the apples, &c., upon wicker-work shelves 
in a vaulted chamber, and smoke them daily during 
four or five days with vine branches or juniper wood. 
Apples thus treated, and afterwards stratified in 
dry sawdust, without touching each other, will 
keep fresh for a whole year. 

The dryiug of garden fruits in the air, or by a 
kiln, is a well-known method of preservation. 
Apples and pears of large size should be cut into 
thin slices. From five to six measures of fresh 
apples, and from six to seven of pears, afford in 
generid one measure of dry fruit, ^biffins.) Dried 
plums, grapes, and currants are a common article 
of commerce. 

Herbs, cabbages, &c., may be kept a long time 


in a cool cellar, provided they are covered with dry 
sand. Such vegetables are in general preserved for 
the purposes of food, by means of drying, salting, 
pickling with vinegar, or beating up with sugar. 
Cabbages should be scalded imhot water previously 
to drying ; and all such plants, when dried, should 
be compactly pressed together, and kept in air- 
tight vesp^ls. Tuberous and other roots are better 
kept in an airy place, where they may dry a little 
without being exposed to the winter’s frost. 

A partial drying is given to various vegetable 
juices by evaporating them to the consistence of a 
syrup, called a rob, in which so much of the water 
is dissipated as to prevent them from running into 
fermentation. The fruits must be crushed, squeezed 
in bags to expel the juices, which must then be in- 
spissated either over the naked fire, or on a water 
or steam bath, in the air or in vacuo. Sometimes 
a small proportion of spices is added, which tends 
to prevent mouldiness. Such extracts may be con- 
veniently mixed with sugar into what are called 
conserves. 

Salting is employed for certain fruits, as small 
cucumbers or gherkins, capers, olives, &c. Even 
for peas such a method is had recourse to, for pre- 
serving them a certain time. They must be scalded 
in hot water, put up in bottles, and covered with 
saturated brine, having a film of oil on its surface, 
to exclude the agency of the atmospheric air. Be- 
fore being used, they must be soaked for a short 
time in warm water, to extract the salt. The most 
important article of diet of this class, is the sour 
kraut of the northern nations of Europe, (made 
from white cabbage,) which is prepared simply by 
salting ; a little vinegar being formed spontaneously 
by fermentation* The cabbage must be cut into 
small pieces, stratified in a cask along with salt, to 
which juniper berries and carui seeds are added, 
and packed as hard as possible by means of a 
wooden rammer. The cabbage is then covered 
with a lid, on which a heavy weight is laid. A 
fermentation commences, which causes the cabbage 
to become more compact, while a quantity of juice 
exudes and floats on the surface, and a sour smell 
is perceived towards the end of the fermentation. 
In this condition the cask is transported into a cool 
cellar, where it is allowed to stand for a year ; and 
indeed, where, if well made and packed, it may be 
kept for several years. 

The excellent process for preserving all kinds of 
butcher’s meat, fish, and poultry, first contrived by 
M. Appert in France, and afterwards successfully 
practised upon the great commercial scale by 
Messrs. Donkin and Gamble, for keeping beef, sal- 
mon, soups, &c. perfectly fresh and sweet for ex- 
portation from this country, as also turtle for im- 
ortation thither from the West Indies, deserves a 
rief description. 

Let the substance to oe preserved be first par- 
boiled, or rather somewhat more, the bones of the 
meat being previously removed. Put the meat into 
a tin cylinder, fill up the vessel with seasoned rich 
soup, and then solder on the lid, pierced with a 
small hole. When this has been done, let the tin 
vessel thus prepared be placed In brine and heated 
to the boiling point, to complete the remainder of 
the cooking of the meat. ^ie hole of the lid is 
now to be closed perfectly by soldering, whilst the 
air is rarefied. The vessel is then allowed to cool, 
and from the diminution of the volume, in conse- 
quence of the reduction of temperature, both ends 
of the cylinder are pressed inwards, and become 
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concave. The tin cases, thus hermetically sealed, 
are exposed in a test-chamber, for at least a month, 
to a temperature above what they are ever likely to 
encounter, from 90° to 110° of Fahrenheit. If the 
process has failed, putrefaction takes place, and gas 
is evolved, which, in process of time, will cause 
both ends of the case to bulge, so as to render them 
convex, inst^d of concave. But the (contents of 
those cases ^ich stand the test will infallibly keep 
perfectly sweet and good in any climate, and for 
any number of years. If there be any taint about 
the meat when put up, it inevitably ferments, and 
is detected in the proving process. Mr. Gamble’s 
turtle is delicious. 

This preservative process is founded upon the 
fact, that the small quantity of oxygen contained 
within the vessel gets into a state of combination, 
in consequence of the high temperature to which 
the animal substances are exposed, and upon the 
chemical principle, that free oxygen is necessary as 
a ferment to commence or give birth to the process 
of putrefaction. 

, STAINING PAPER. 

VellouK — Paper may be stained a beautiful yellow 
by the tincture of turmeric formed by infusing an 
ounce or more of the root, powdered, in a pint of 
spirit of winq. This may be made to give any tint 
of yellow, from the lightest straw to the full color, 
called French yellow, and will be equal in bright- 
ness even to the best dyed silks. If yellow be 
wanted of a warmer or redder cast, anatto, or dra- 
gon’s blood, must be added. The best manner of 
using these, and the following tinctures, is to spread 
them even on the paper, or parchment, by means 
of a broad brush, in the manner of varnishing. 

Crimson , — A very fine crimson stain may be 
given to paper by a tincture of the Indian lake, 
which may be made by infusing the lake some days 
in spirit of wine, and then pouring off the tincture 
from the dregs. It may be stained red by red ink. 
It may also be stained of a scarlet hue by the tinc- 
ture of dragon’s blood in spirit of wine but this 
will not be bright. 

Green , — Paper or parchment may be stained 
green, by the solution of verdigris in vinegar, or by 
the crystals of verdigris dissolved in water. 

Orange . — Stain the paper or parchment first of 
a full yellow, by means of the tincture of turmeric ; 
then brush it over with a solution of fixed alkaline 
salt, made by dissolving half an ounce of pearl- 
ash, or salt of tartar, in a quart of water, and filter- 
ing the solution. 

Purple , — Paper or parenment may be stained 
purple, by archil, or by the tincture of logwood. 
The juice of ripe privet berries expressed will like- 
wise give a purple dye. 


CONSTITUTION OF HEAT. 
Calorific repulsion has been accounted for by 
supposing a subtle fluid capable of combining with 
bodies, and of separating their parts from each 
other, which has been named the matter of keat or 
caloric* 

Many chemical phenomena admit of a happy ex- 
planation on this idea, such as the cold produced 
during the conversion of solids into fluids or gases, 
and the increase of temperature connected with the 
condensation of gases and fluids. In the former 
case, we say the matter of heat is absorbed or com- 
bined ; in latter it is extended or disengaged 


from combination. But there are other facts which 
are not so easily reconciled to the opinion. Such 
are the production of heat by friction and percussion ; 
and some of the chemical changes which have been 
just referred to. These are the violent heat pro- 
duced in the explosion of gunpowder, where a large 
quantity of aeriform matter is disengaged ; and the 
Are which appears in the decomposition of the 
euchlorine gas, or protoxide of chlorine, though the 
resulting gases occupy a greater volume. 

When the temperature of bodies is raised by 
friction, there seems to be no diminution of their 
capacities, using the word in its common sense; 
and in many chemical changes, connected with an 
increase of temperature, there appears to be like- 
wise an increase of capacity. A piece of iron made 
red-hot by hammering, cannot be strongly heated a 
second time by the same means, unless it has been 
previously introduced into a fire. This fact has 
been explained by supposing, that the fluid of heat 
has been pressed out of it, by the percussion, which 
is recovered in the fire ; but this is a very rude me- 
chanical idea: the arrangements of its parts are 
altered by hammering in this way, and it is rendered 
brittle. By a moderate degree of friction, as would 
appear from Rumford’s experiments, the same piece 
of metal may be kept hot for any length of time ; 
so that if heat be pressed out, the quantity must be 
inexhaustible. When any body is cooled, it occu- 
pies a smaller volume thw before ; it is evident, 
therefore, that its parts must have approached to 
each other ; when the body is expanded by heat, it 
is equally evident that its parts must have separated 
from each other. The immediate cause of the 
phenomena of heat, then, is motion, and the laws 
of its communication are precisely the same as the 
laws of the communication of motion. Since all 
matter may be made to fill a smaller volume by 
cooling, it is evident that the particles of matter 
must have space between them ; and since every 
body can communicate the power of expansion to a 
body of a lower temperature, that is, can give an 
expansive motion to its particles, it is a probable 
inference that its own particles are possessed of 
motion ; but, as there is no cliange in the position 
of its parts as long as its temperature is uniform, 
the motion, if it exist, must be a vibratory or undu- 
latory motion, or a motion of the particles round 
their axes, or a motion of particles round each 
other. 

It seems possible to acco*unt for all the phenomena 
of heat, if it be supposed that in solids the particles 
are in a constant state of vibratory motion, the par- 
ticles of the hottest bodies moving with the greatest 
velocity, and through the greatest space ; that in 
liquids and elastic fluids, besides the vibratory 
motion, which must be conceived greatest in the 
last, the particles have a motion round their own 
axes, with different velocities, the particles of elastic 
fluids moving with the greatest quickness, and that 
in ethereal substances ; the particles move round 
their own axes, and separate from each other, pene- 
trating in right lines through space. Temperature 
may be conceived to depend upon the velocities of 
the vibrations ; increase of capacity on the motion 
being performed in greater space ; and the dimi- 
nution of temperature, during the conversion of 
solids into fluids or gases, may be explained on the 
idea of the loss of vibratory motion, in consequence 
of the revolution of particles round their axes, at 
the moment when the body becomes liquid or aeri- 
form ; or from the loss of rapidity of vibration, in 





MAGAZINE OF SCIENCE. 


391 


consequence of the motion of the particles through 

greater space. , . . , . 

If a specific fluid of heat be admitted, it must be 
supposed liable to most of the affections which the 
particles of common matter are assumed to possess, 
to account for the phenomena ; such as losing its 
motion when combining with bodies, producing 
motion when transmitted from one body to another, 
and gaining projectile motion when passing into 
free space ; so that many hypotheses must be 
adopted to account for its agency, which renders 
this view of the subject less simple than the other. 
Very delicate experiments have been made, which 
show that bodies, when heated, do not increase in 
weight. This, as far as it goes, is an evidence 
against a subtle elastic fluid, producing the calorific 
expansion ; but it cannot be considered as decisive, 
on account of the imperfection of our instruments. 
A cubical inch of inflammable air requires a good 
balance to ascertain that it has any sensible weight, 
and a substance bearing the same relation to this, that 
this bears to platinum, could not perhaps be weighed 
by any method in our possession.— sir h. davy. 

ON THE PROBABLE DURATION OF THE 
PRESENT SUPPLY OF COAL. 

The vast importance of coal to the arts, manufac- 
tures, and general prosperity of our country, ren- 
ders, in all its bearings, the trade in that material 
a subject of deep interest to all who justly estimate 
the sources of the greatness, commercial and other- 
wise, of the United Kingdom, It i.s true that witliout 
an enterprising sjiirit equal to making the most of the 
advantages we possess, wc should still value our coal 
only as an article of simple fuel. The duration of 
the supply at the present rate is also a question 
which has occupied the attention of some of the 
most experienced geologists, but the investigations 
hitherto effected for the purpose of deterraiiiiu? the 
extent of the coal beds in their various localities, 
are too indefinite to afford grounds for a solution 
approximating in probability to the truth. It is, 
however, a well-assured fact, that for a great many 
centuries to come the supply of coni will be equal 
to the demand. The most accurate calculations of 
the annual consumption of coal in Great Biiiain 
and Ireland, affords an amount of about 15,580,000 
tons ; but to arrive at the sum of the gross draught 
from the mines, the quantity exported must be added 
to this. With respect to the extent of the coal 
fields, it is the opinion of Mr. Taylor, a coal owner 
of much experience, that those of Durham and 
Northumberland are sufficiently stored to meet the 
present supply for a term yet to come of 1,700 
years. Dr. Buckland, the distinguished geologist, 
dissents from this calculation as too exaggerated, 
but coincides with Bakewell in the statement that 
in South Wales alone, there are coal strata which 
will meet the present annual demand for a future 
period of 2,000 years. We are therefore free to 
believe that we have not as yet skimmed the surface 
of our treasured wealth, and we are well assured 
that many of the various uses to which coal is now 
applied are of recent date ; and when it is remem- 
bered that scarcely more than 250 years have gone 
by since coal was first used in London, we may 
huard a conjecture that one century of the current 
consumption, foreign and domestic, would cover 
that of the six centuries and a half which have 
passed away since the discovery of coal. We have 
spoken exclusively of other vast stores distributed 


in other parts of England and in Scotland; but 
without even taking these into account, we may 
question, tfl speak mildly, the sound judgment, at 
any period of peace, in the imposition of a heavy 
duty on the exportation of this prec' lus mineral, on 
the plea of an apprehended exhaustion of the mines. 

With respect to a natural and abundant supply 
of coal, Britain has been most singularly favored 
among thi& nations, since so much of ^he surface of 
the country conceals beneath it continuous and 
thick beds of this now indispensable fossil— and 
much more valuable is it to us than could have 
been the mines of Peru and Mexico ; for coal, in 
the sole instance of its ministry to the steam engine, 
is an amount of power applicable in some way to 
almost every purpose that human labour can accom- 
plish. It is the possession of coal mines that has 
rendered these kingdoms the mart of the world, as 
dispensing abroad the richest productions of art and 
industry; and with respect to the apprehended 
failure of these mines of real wealth and substan- 
tial power, it would afford by no means a just con- 
clusion to calculate the future domestic consumption 
as at all likely to increase after a ratio deduced 
from on average of the last twenty years ; since 
each day’s experience brings with its suggestions, 
that as the arts of life advance, they may operate 
to economise the store, and yet forward every de- 
sirable end. 

A seam or bed of coal is a definite stratum, and 
is found to be as regular as any of the other strata 
distributed throughout the coal fields, or indeed as 
much so as any of which the superfices of the globe 
is composed. There are, in many coal countries, 
beds of coal of various qualities and thickness de- 
posited ktraium svjjer stratum ^ and sometimes dif- 
ferent veins of coal formed so near to each other, 
that two or more are worked in the same pit. 
Every stratum of cool (to use a technicality) dipa, 
that is, descends obliquely from the surface, and 
extends in every way as lar as the other deposits 
by wliich it is accomjianied ; therefore every seam 
of coal bears its proportion in the formation .of the 
supci fle es of the cartli, and is coeval with the otlur 
strata with which it is found associated. A bed of 
cool does not always preserve a quality so equal 
near the surface as other deposits of a harder texture. 
Limestone, basaltes, and other less yielding sub- 
stances, retain every distinguishing property even 
to the surface, but it is the character of stiata of 
softer composition, when near the surface, to crack, 
crumble, and sufler dissolution into minute partichs^ 
which are mixed with the soil or curried ofi’ by 
water. That layer which has been deposited imme- 
diately above a vein of coal is called its T^i^f : and 
that upon which it is settled is called the pavement : 
and these deposits preserve, universally, their pare!- 
lelism with regard to each other — they coincide in 
the same space and in the same inclined plane. 

Had our remote ancestors even known that stores 
of a substance so valuable were deposited under- 
ground, the inefficiency of their means, and the 
abundance of fuel which wood and turf aflbrded 
them, would have deterred their digging so deep 
into the earth for that with which its surface sup- 
plied them. Even when wood became scarce, after 
a lapse of many centuries from the period of the 
discovery of coal, the manner of working it was 
extremely rude, and the progress and extent of its 
use slow and limited. At the commencement of 
the sixteenth century coal smoke was deemed higlily 
prejudicial : and even at the end of it the use of eotd 
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in working iron was scarcely known in Scotland. 
Although the discovery of coal is not very remote, 
yet has the working of it been extremely slow in its 
progress to its present state of perfection ; for it 
was certainly not discovered in the middle of the 
twelfth century, and it was as certainly known at 
the beginning of the thirteenth. The earliest men- 
tion of coal occurs in the year 1234, when Henry 
III, renewed C. charter which his father h^d granted 
to the inhabitants of Newcastle-upon-Tyne. In 
this instrument he confers upon individuals of the 
community in whose favor it was conceived, a 
license to dig coals upon payment of one hundred 
pounds a year. By the end of the thirteenth cen- 
tury the value and properties of this fossil were 
becoming so well known that it was frequently 
shipped for distant ports. Enseas Silvius, who 
afterwards assumed the purple as Pius II., and vi- 
sited this island about the middle of the fifteenth 
century, relates that in Scotland he saw the poor 
begging at the doors of the churches, and the alms 
that they received were pieces of black stones with 
which they were satisfied. “ This species of stone," 
he continues, " impregnated with sulphur or some 
other inflamm<H)le matter, is burnt instead of wood, 
of which the country is destitute.^* It is probable 
that in China coal was known long before it was 
familiar to the Western world. About the middle 
of the thirteenth century, a noble Venetian, in his 
description of China, observes, that throughout the 
province of Cathay certain black stones are dug out 
of the mountains, which, being put in the fire, burn 
like wood, and when once kindled continue to burn 
for a length of time, insomuch that, being lighted 
in the evening, the fire will burn all night. 

We can have little hesitation in determining the 
discovery of coal to have taken place between the 
middle of the twelfth century and the beginning of 
the thirteenth ; and although it is perhaps six cen- 
turies and a half since this event took place in Bri- 
tain, yet it is not more than 250 years since it has 
been commonly used as fuel, and even less than that 
time since it has been employed as such in London. 

Coal beds, or strata, lie among those of gravel, 
sand, chalk, clay, &c., which form a great part of 
the surface of the earth, and have been accidentally 
accumulated during remote ages by the agency of 
moving water, similarly to those accumulations now 
in process of formation at the mouths of all great 
livers, and at the bottoms of lakes and seas. When 
these strata had, by long contact and pressure, been 
consolidated into a kind of indurated crust to the 
earth, this crust, by subsequent convulsions of 
nature, of which innumerable other proofs remain, 
has been in various parts broken and heaved up 
above the level of the sea, so as to form the greater 
part of our dry or habitable land, in some parts 
appearing as lofty mountains, in others as extended 
plains. In some parts, fractures of the crust exhi- 
bit the edges of the various distinct strata, discover- 
able in a given thickness. When a division has 
taken place to any depth, these strata are discernible 
ranged in order above each other, and it may be 
presumed that at such fractures man first discovered 
coal and the other mineral products of the earth. 
Before the discovery of coal mines, or a cheap 
method of working them, wood was generally used 
as fuel in Great Britain, as it is now so generally 
used on the continent. Coal and wood are called 
cordon, and for their other important ingredient that 


hydrogen, which, when separated, exists in the form 
of air or gas. The hydrogen is easily driven off or 
volatilized from either coal or wood, by heating in 
a close place, and when caught and preserved, it 
forms the gas now employed to light the streets, &c. 
That part of coal which remains after having been 
subjected to this process is called coke ; and the 
residue of wood similarly treated is called charcoal; 
both of which substances are almost pure carbon, 
but differing in their degrees of compactness. These 
kindred natures of coal and wood are not surprising, 
when it is known that much of our coal is trans- 
formed wood ; many coal mines being evidently the 
remains of antediluvian forests swept together in the 
course of great and progressive terrestrial changes, 
and afterwards consolidated to the state now seen. 
This fact is so well known that it is scarcely neces- 
sary to allude to it here ; and it is moreover incon- 
trovertible since the species of the plants and trees 
which formed these beds are very commonly disco- 
vered in various stages of their chemical change, 
frequently mixed with the remains of animals which 
inhabited the earth at the same time. Ireland is 
naturally ill supplied with this kind of fuel, although 
coal is there in process of formation, but before the 
change be matured, a long series of centuries must 
work incalculable revolutions on the surface of the 
earth. We allude to the peat bogs, for peat is coal, 
only awaiting the final elaborations of natural che- 
mistry. (To be continued,) 

Sculpturing in Wood. — The following account of 
a new process for sculpturing in wood, invented by 
Messrs. Frantz and Graenaker, is translated from 
Le Fanal, 

In this process, by means of which bas-reliefs, 
and large and small objects, are accurately sculp* 
tured, and for the application of which M. Grae- 
naker already possesses models which admit of 
his undertaking extensive works, the wood em- 
ployed is burnt or converted into charcoal. This 
effect is obtained by means of a strong pressure ; 
for which a lever is used for multiplying the power 
five times, the action of which lasts about twenty 
seconds, and by an iron mould made red hot. The 
layer of charcoal formed ought not to be more than 
from two to three millimetres, and should easily sepa- 
rate on the application of a brush. The wood ought 
previously to be steeped in water, and the burning 
mould should act intermittingly, in order to allow 
the steam which is formed to escape, the expansion 
of which might remove some pieces of the wood and 
injure the work. After burning for twenty seconds, 
the wood is removed from the pressure, and thrown 
into water, to stop the burning of the i^arcoal, and 
to facilitate its dispersion on the application of the 
brush. By repeating the operation as many times 
as the depth of the mould requires, a figure in 
relief is obtained, which re-produces the impression 
of the original model with accuracy and neatness. 
The operation becomes more easy in proportion to 
the spunginess of the wood ; consequently the com- 
monest woods are best adapted for sculpturing 
objects by this process. Their durability is also 
very considerably increased, and the appearance of 
the sculptures produced in this manner from the 
poplar or from the chestnut tree, bears a strong re- 
semblance to the wood of an old walnut tree, and 
the effect is very pleasing. A gold medal has 
been awarded to Messrs. Graenaker and Frantz. 


London:— Printed by D. Fnanois, S. White Hone Lane, Mile End.— FabUsbed by W. BaittAiN, 11, Paternoster Row. 
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MR. CROSSE’S GALVANIC EXPERIMENTS. 

Many of our readers are doubtless aware that two 
or three years since, a strong commotion was oc> 
casioned in the scientific world, by an account that 
Mr. Crosse had succeeded in producing animal life, 
by his long.continued and powerful galvanic ex- 
periments^ Although there appears hvt little doubt 
that the utmost which the power employed accom- 
plished, was nothing but the development of some 
vital germ which existed previously in the sub- 
stances employed, yet the experiments are so 
curious, and independent of this particular result, 
show so admirable a method of making, by means 
of galvanic agency, various mineral products, as 
Mr. Crosse is in the constant habit of doing by 
means of the same apparatus, that we imagine the 
insertion of Mr. Crosse’s ovrn account of his ex- 
periments cannot fail to gratify numbers of our 
readers. The following is therefore abridged from 
a letter sent some time since to the Electrical 
Society of London : — 

** In the course of my endeavours to form artificial 
minerals lyr a long-continued electric action on 
fluids, holding in solution such substances as were 
necessary to my purpose, I had recourse to every 
variety of contrivance which 1 could think of, so 
that, on the one hand, I might be enabled to keep 
up a never-failing electrical current of greater or 
less intensity, or quantity, or both, as the case 
seemed to require ; and, on the other hand, that 
the solutions made use of, should be exposed to the 
electric action in the manner best calculated to 
effect the object in view. Amongst other con- 
trivances, I constructed a wooden frame, of about 
two feet in height, consisting of four legs proceed- 
ing from a shelf at the bottom supporting another 
at the top, and containing a third in the middle, 
(seen in section in Fig. 1.) Each of these shelves 
was about seven inches square. The upper one 
was pierced with an aperture, in which was fixed a 
funnel of Wedgewood ware, within which rested a 
quart basin on a circular piece of lUahogany placed 
within the funnel. When this basin was filled 
with a fluid, a strip of flannel wetted with the same, 
was suspended over the edge of the basin and in- 
side the funnel, which acting as a syphon, conveyed 
the fluid out of the basin, through the funnel, in 
successive drops. The middle shelf of the frame 
was likewise pierced with an aperture, in which was 
fixed a smaller funnel of glass, which supported a 
piece of somewhat porous red oxide of iron from 
Vesuvius, immediately under the dropping of the 
upper funnel. This stone was kept constantly elec- 
trified by means of two platina wires on either side 
of it, connected with the poles of a Voltaic battery 
of nineteen pairs of five-inch zinc and copper single 
plates, in two porcelain troughs, the cells of which 
were filled at 'first with water and 1 -500th part of 
hydrochloric acid, but afterwards with water alone. 
I may here state, that in all my subsequent experi- 
ments relative to these Insects, I filled the cells of 
the batteries employed with nothing but common 
water. The lower shelf merely supported a wide- 
mouthed bottle, to receive the drops as they fell 
from the second funnel. When the basin was 
nearly emptied, the fluid was poured back again 
from the bottle below into the basin above, without 
disturbing the position of the stone. It was by 
mere chance that I selected this volcanic substance, 
choosing it from its partial porosity ; nor do I be- 
lieve that it had the slightest effect in the production 


of the insects to be described. The fluid with which 
1 filled the basin was made as follows : — 

** 1 reduced a piece of black flint to powder, having 
first exposed it to a red heat and quenched it in 
water to make it friable. Of this powder I took 
two ounces, and mixed them intensely with six 
ounces of carbonate of potassa, exposed them to a 
strong heat for fifteen minutes in a black lead cru- 
cible in an air furnace, and then poured the fused 
compound on an iron plate, reduced it to powder 
while still warm, poured boiling water on it, and 
kept it boiling for some minutes in a sand bath. 
The greater part of the soluble glass thus fused 
was taken up by the water, together with a portion 
of alumina from the crucible. I should have used 
one of silver, but had none sufficiently large. To a 
portion of the silicate of potassa thus fused, I added 
some boiling water to dilute it, and then slowly 
added hydrochloric acid to supersaturation. A 
strange remark was made on this part of the ex- 
periment at the meeting of the .British Association 
at Liverpool, it being then gravely stated, that it 
was impossible to add an acid to a silicate of potassa 
without precipitating the silica I This, of course, 
must be the case, unless the solution be diluted with 
water. My object in subjecting this fluid to a long, 
continued electric action through the intervention 
of a porous stone, was to form, if possible, crystals 
of silica at one of the poles of the battery, but 1 
failed in accomplishing this by those means. On 
the fourteenth day from the commencement of the 
experiment, I observed, through a lens, a few small 
whitish excrescences or nipples projecting from 
about the middle of the electrified stone, and nearly 
under the dropping of the fluid above. On the 
eighteenth day these projections enlarged, and seven 
or eight filaments, each of them longer than the 
excrescence from which it grew, made their appear- 
ance on each of the nipples. On the twenty-second 
day these appearances were more elevated and dis- 
tinct, and on the twenty-sixth day each figure as- 
sumed the form of a perfect insect, standing erect 
on a few bristles which formed its tail. Till this 
period I bad no notion that these appearances were 
I any other than an incipient mineral formation ; but 
it was not until the twenty-eighth day, when I 
plainly perceived these little creatures move their 
legs that I felt any surprise, and I must own that 
when this took place, I was not a little astonished. 
1 endeavoured to detach with the point of a needle, 
one or two of them from its position on the stone, 
but they immediately died, and T was obliged to 
wait patiently for a few days longer, when they 
separated themselves from the stone, and moved 
about at pleasure, although they had been for some 
time after their birth apparently averse to motion. 
In the course of a few weeks about a hundred of 
them made their appearance on the stone. 1 ob- 
served that at first each of them fixed itself for a 
considerable time in one spot, appearing, as far as 
I could judge, to feed by suction ; but when a rsy 
of light from the sun was directed upon it, it seemed 
disturbed, and removed itself to the shaded part of 
the stone. Out of about a hundred insects, not 
above five or six were born on the south side of the 
stone. I examined some of them with the micro- 
scope, and observed that the smaller ones appeared 
to have only six legs, but the larger ones eight. It 
seems that they are of the genus Aearus^ but of a 
species not hitherto observed. 1 have had three 
separate formations of similar insects at different 
times, from fresh pr)rtions of the same fluid, with 
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the same apparatus. As I considered the result of 
this eipenment rather extraordinary, I made some 
of my fnends ai quamted with it, amongst whom 
were some highly scientific gentlemen, and they 
plainly perceived the insect in various states 

** I have never ventured an opinion as to the cause 
qf their birth, and for a very good reason — I was un- 
able to form one. The most simple solution of the 
problem which occurred to me, was, that they arose 
from ova deposited by insects floating in the atmos- 
phere, and that they might possibly be hatched by 
the electric action Still I could not imagine that 
an ovum could shoot out filaments, and that those 
filaments would become bristles , and moreover, I 
could not detect, on the closest examination, any 
remains of a shell Again, we have no right to 
assume that electric action is necessary to vitality, 
until such fact shall have been most distinctly 
proved 1 next imagined, as others have done, 
that they might have originated from the water, 
and consequently made a close examination of 
several hundred vessels, filled with the same water 
as that which held in solution the silicate of potassa, 
in the same room, which vessels constituted the 
cells of a large Voltaic battery, used without acid 
In none of these vessels could I perceive the trace 
of an insect of that description I likewise closely 
examined the crevices and most dusty parts of the 
room with no better success In the course of 
some months, indeed, these insects so increased, 
that when they were strong enough to leave their 
moistened birth-place, they issued out in diflerent 
directions, 1 suppose, in quest of food , but they 
generally huddled together under a card or piece of 
paper in their neighbourhood, as if to avoid light 
and disturbance In the course of ray experiments 
upon other matters, 1 filled a glass basin with a 
concentrated solution ot silicate ot potassa without 
acid, in the middle of which I placed a pie e ol 
bnck, used in this neighbourhood for doracHtic pur- 
poses, and consisting mostly of silica. Iwo wiies 
of platina connected either end of the brick with 
the poles of a Voltaic battery of sixty-three pans 
of plates, each about two inches square After 
many months’ action, silica in a gelatinous state 
formed in some quantity round the bottom of the 
bnck, and as the solution evaporated, 1 replaced it 
by fresh additions, so that the outside of the glass 
basin being constantly wet by repeated overflowings, 
was, of course, constantly electrified On this out- 
side, as well as on the edge of the fluid within, 1 
one day perceived the well-known whitish excres- 
cence with Its projecting filaments In the course 
of time they increased in number, and as they suc- 
cessively burst into life, the whole table on which 
the apparatus stood, at last was covered with simi- 
lar insects, which hid themselves wherever they 
could find a shelter. Some of them were of differ- 
ent sizes, there being a considerable difference in 
this respect between the larger and smaller , and 
they were plainly perceptible to the naked eye as 
they nimbly crawled from one spot to another I 
closely examined the table with a lens, but could 
perceive no such excrescence as that which marks 
their incipient state, on any part of it While these 
effects were taking place in my electrical room, si- 
milar formations were making their appearance m 
another room, distant from the former 1 had here 
placed on a table three Voltaic batteries uncon- 
nected with each other The first consisted of 
twenty pairs of two-inch plates, between the poles 
of wiuch I placed 4 glass cylinder filled with a 


concentrated solution of silicate of potassa, in 
which was suspended a piece of clay slate by two 
platina wires connected w*th either pole of the 
battery \ piece of paper was placed on the top of 
the cylinder to keep out the dust Af 'r many 
months’ action, gelatinous silica in various forms 
was electrically attracted to the slate, which it 
coated in rather a singular manner, unnecessary 
here to desmbe In the course of timii*! observed 
similar insects m their incipient state forming 
around the edge of the fluid within the jar, which, 
when perfect, crawled about the inner surface of 
the paper with great activity The second battery 
consisted of twenty pairs of cylinders, each equal 
to a four-inch plate Between the poles of this I 
interposed a senes of seven glass cylinders, filled 
with the following concentrated solutions — 1 Ni- 
trate of copper 2 Sub-carbonate of potassa 
3 Sulphate of copper 4 Green sulphate of iron 
5 Sulphate of zinc 6 Water acidified with a 
minute portion of hydrochloric acid 7 Water 
poured on powdered metallic arsenic, resting on a 
copper cup, connected with the positive pole of the 
bittery Ail these cylinders were electiically united 
together by arcs of sheet copper, kb that the 
same electric current pusst d through the whole of 
them 

“ After many months’ action, and consequent for- 
mation of certain c rystallme matters, which it is 
not my object hert to iiotu e, I observed similar ex- 
crescent cs with those before described at the edge 
of the fluid in c\t ry one ot the cylinders, excepting 
the two whuh tontairud the carbonate of potassa, 
and the metallic arsenit , and in due time a host of 
insects made thtu appeirance It was cu nous to 
observe the ciysiallised nitrate and sulphate of 
copper which torm d by slow evaporation at the 
edge of the rfs|e(tive solutions, dotted here and 
there with thtse haiiy excresiciids At the foot 
of each ot the cjlmdtis 1 hid placed a paper ticket 
U[)on the tihle, and on lifting them up I found a 
little colony of insects under each, but no appear- 
anc e whatever of their having been born under their 
respective pafieis, or on any pait of the table The 
third battery consisted of twe nty pairs of cylinders, 
eich equal to a three inch plate Between the poles 
of this I interposed likewise a senes of six glass 
cylinders, filled with vanous solutions, in only one 
of wmcli 1 obtained the insect This contained a 
concentrated solution of silicate of potassa A 
bent iron wire, one-fifth of an inch in diameter, in 
the form of an inverted syphon, was plunged some 
inches into this solution, and connected it with the 
positive pole, whilst a small coil of fine silver wire 
joined It with the negative This instrument is re- 
presented in Fig 2 

” I have obtained the insects on a bare platina wire 
plunged into fluo silicic acid, one inch below the 
surface of the fluid at the negative pole of a small 
battery of Iwo-mch plates in cells filled with water. 
This IS a somewhat singular fluid for these insects 
to breed in, who seem to have a flinty taste, although 
they are by no means confined to silicious fluids. 
This fluo-silicic acid was procured from London 
some time since, and consequently made of London 
Water , so that the idea of their being natives of 
the Broomfield water is quite set aside by this re- 
sult The apparatus was arranged as follows • — 
Fig 3, a glass basin (a pint one) partly filled with 
fluo-silicic acid to the level A B, a small porouf 
pan, made of the same matenals as a garden pot, 
partly filled with the same acid to the level B, with 
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an earthen cover, C, placed upon it, to keep out 
the light, dost, &c. D, a plattna wire connected 
with the positive pole of the battery, with the other 
end plunged into the acid in the pan, and twisted 
round a piece of common quartz ; on which quartz, 
after many months’ action, are forming singularly 
beautiful and perfectly-formed crystals of a trans- 
parent substance, not yet analyzed, as tj'ey are still 
growing. Vhese crystals are of the modification 
of the cube, and are of twelve or fourteen sides. 
The platina wire passes under the cover of the pan. 
K, a platina wire connected with the negative pole 
of the same battery, with the other end dipping 
into the basin, an inch or two below the fluid ; and, 
as well as the other, twisted round a piece of quartz. 
By this arrangement it is evident that the electric 
fluid enters the porous pan by the wire D, perco- 
lates the pan, and passes out by the wire E. It is 
now upwards of six or eight months (1 cannot at 
this moment put my hand on the memorandum of 
the date) since this apparatus has been in action, 
and though I have occasionally lifted out the wires 
to examine them by a lens, yet it was not till the 
other day that 1 perceived any insect, and there 
are now thi^e of the same insects, in their incipient 
state, appearing on the naked platina wire at the 
bottom of the quartz in the glass basin at the nega- 
tive pole. These insects are very perceptible and 
may be rfcprepented thus • (magnified,) Fig. 4, A, 
the platina wire ; B, the quartz ; C, the incipient 
insects. It should he observed that the glass basin, 
Fig. 3, has always been loosely covered with paper. 
The incipient appearance of the insect has already 
been described. The filaments which project are 
in course of time seen to move, before the per- 
fect insect detaches itself from its birth-place. 
Fig. 5, shows the insects in their various states, 
magnified.’’ 

FOSSIL INFUSORIA. 

To the Editor. 

Sir, — Having seen the accounts in various period- 
icals of the fossil infusoria discovered by Professor 
Ehrenberg, I procured some of the Berg-mehl of 
Sweden, and was very much delighted at viewing, 
under the microscope, the different shells of which 
it is composed. I gave a slider, containing some of 
it in Canada balsam, to a particular friend, who is 
a great lover of the microscope, and he shortly 
after informed me that he had seen a shell, (similar 
to the large kind found in the Ilerg-mehl,) in some 
water which he had taken from the spring ditch from 
which the town is supplied with fresh water ; he 
followed up his investigation, and discovered two 
or three more of the same kind of shells. We 
thought at first that as the water flowed from the 
chalk mills in the neighbourhood, the shells were 
from that deposit, but further examination of th' 
mud taken from the bottom of the ditch enabled us 
to find a great variety of the shells, containing the 
living animals, some of them being rather active, 
but the generality of them are sluggish and very 
slow in their movements. 

I have at present several kinds preserved in 
Canada balsam, and very beautiful objects they are. 
If you feel interested in these minute beauties oi 
creation, I shall feel pleasure in sending you 
specimens, and if you think any notice of them 
worthy a place in your valuable magazine, it pro- 
bably may be the means of drawing more attention 


to these interesting little creatures, as 1 have no 
doubt but there are some species of them in every 
brook ; although different localities may have pecu- 
liar kinds, and I sincerely wish every lover of the 
microscope may derive as much pleasure from their 
examination as I have done. 

Hull. February 26, 1841. ROBERT HARRISON. 

The accompanying is a sketch of some of them. 
A appears to be identical with one found in the 
Berg-mehl, but we have them alive in plenty. B, 
abundant. C, rather scarce. D, abundant alive. 
£, several. F, alive but not so plentiful as D. G, 
abundant, a as seen on its edge, b laid flat. H, 
same as in Berg-mehl. I, alive in abundance, and 
very active. K, very minute, and not many of them 
found as yet. This will, perhaps, serve to give you 
some idea of the kind of shells we possess. — For the 
figures see front page. 

ON THE PROBABLE DURATION OF THE 
PRESENT SUPPLY OF COAL. 

(Resumed from page 392, and concluded.) 
Perhaps the simplest method of discovering the 
respective powers of the ordinary descriptions of 
fuel, is by testing them with ice ; thus — 


lib of good coal liquifies of ice . . 90 lbs. 

coke 95 

wood charcoal .... 94 
wood ....... 52 

peat 19 

hydrogen gas .... 370 


The qualities of co^ depend upon its proportions 
of the common components carbon, hydrogen, and 
earthy impurities totally incombustible. While 
some kinds of coal contain nearly one-third of their 
weight of hydrogen, others do not possess a fiftieth ; 
but almost every quality is more or less valuable 
for some among the many purposes to which it is 
now applicable. The kinds of coal containing the 
greatest proportion of hydrogen, are those most 
. preferred for fuel in private houses, since they burn 
> with a bright and cheerful flame. Some of the 
Welsh and Scotch coal will only burn when in large 
heaps, or mixed with more inflammable coal ; their 
proportion of hydrogen being so small that they are 
consumed almost without flume ; hence the term 
blindj as applied to some of the Scotch coal. 
When flaming coal is burned where a sufficiency of 
oxygen cannot pass through, or enter above the fire, 
to combine with and consume the hydrogen as fast 
as it rises, a dense smoke is given out, consisting 
of hydrogen and carbon. The property of emitting 
little smoke gives value to the Welsh coal fur the 
use of breweries and manufactories in crowded dis- 
tricts, where smoke would be a nuisance. 

Although London now derives a partial supply of 
coal from other sources, the principal demand is still 
made upon the great northern stores, and it is 
highly probable that as railroads multiply, this de- 
mand will be increased. But, besides these valu- 
able and extensive strata, Cumberland abounds with 
coal ; it is also extensively wrought in Staffordshire, 
Derbyshire, Lancashire, Yorkshire, Leicestershire, 
Warwickshire, South Wales, &c. ; and in Scotland 
it is found in the Lothians, Lanarkshire, Renfrew- 
shire, Ayrshire, and other counties ; but in Ireland 
it is both deficient in quantity and inferior in quality 
to that of Great Britain. 

When it is remembered that a number of people, 
to an amount approaching 200,000, are employed 
in this trade, and that this trade in so many of its 
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bearings contributes so much to the prosperity of 
this country, it cannot but present a subject of in- 
tense interest to every one of its reflecting inhabi- 
tants. From the evidence of Mr.Buddle, of Wallsend, 
offered to a committee of the House of Lords, we 
make the following extract, which shows the number 
of persons employed in the northern coal district. 

** I hold a paper in my hand stating the number 
of people employed in the coal trade in each depart- 
ment. I would beg to observe that the returns 
from the Tyne are official documents ; from the 
Wear I have no returns, but it is by an approximate 
calculation. The number of persons employed un- | 
derground on the Tyne is, men, 4,937 ; boys, 
3,554 ; together, 8,491 : aboveground, men, 2,745; 
boys, 718; total, 3,463 ; making the total employed 
in and about the mines 11,954, which in round 
numbers I call 12,000, because I am very sure that 
there were some omissions in the returns. On the 
river Wear 1 conceive that there are 9,000 employed ; 
making 21,000 employed in digging the coal, and 
delivering it to the ships on the two rivers. From 
the best calculations that I have been able to make, 
it would appear that, averaging the coasting vessels 
that carry coals at the size of 220 London chaldrons 
each vessel, there would be 1,400 vessels, which 
would require 15,000 seamen and boys. I have 
made a summary. There are, seamen, 15,000 ; 
pitmen, and above ground people employed at the 
collieries, 21,000; keclmen, coal boatmen, casters 
and trimmers, 2,000 ; making the total number em- 
ployed in what I call the northern coal trade, 38,000. 
In London, whippers, lightermen, &c., 5,000 ; 
factors, agents, &C., on the Coal Exchange, 2,50(1; 
being 7,500 in London— in all, making the grand 
total in the north country and London departments 
of the trade, 45,500. This, of course, does not in- 
clude the persons employed at the outports in dis- 
charging the ships there.'' 

We have no means of arriving at anything like 
an exact estimate of the number of persons em- 
ployed in the other branches of the coal trade, but 
if we consider the above proportions with regard to 
the probable estimate of the entire consumption, 
the total must fall somewhere between 150,000 and 
180,000. 

Regarding the probable duration of the current 
supply, a report was some years ago laid before a 
committee of the House of Lords by Mr. Taylor, 
already mentioned. It is therein stated that the 
coal fields of Durham and Northumberland have 
consisted of 837 square miles, 105 of which have 
been worked, leaving yet available, in this district 
alone, 732 square miles. This gentleman estimates 
the workable coal strata at an average thickness of 
twelve feet, according to which calculation the con- 
tents of one square mile will be 12,390,000 tons, 
and of 732 square miles, 9,069,480,000 tons. For 
small coal, under ground casualties, such as dykes, 
&c., deduct one- third— 

9.069.480.000 

3.023.160.000 


6,046,320,000 

and this remainder, continues the same report, 
** is adequate to supply the current annual draught 
from Newcastle, Sunderland, Blyth, Stockton, &c., 
of 3,500,000 tons for a period of 1,727 years.” 
W^ith respect to Wales, the stores of coal and iron- 
stone deposited there are as yet unopened. It 
has been stated that the Welsh coal-fields extend 
over 1,200 square miles, and that there are 23 beds 


of workable coal, having an average thickness of 
95 feet. Each acre will yield 100,000 tons, being 
at the rate of 65,000,000 tons per square-mile. If 
from this we deduct one-half for was. 3, and the 
minor extent of the upper beds, this will afford a 
supply of coal equal to 32,000,000 tons per square 
mile. Let it be conceded that 5,000,000 equal one- 
third of tb^ total consumption in England, and each 
square mile of the Welsh coal fielcf will meet a 
proportionable consumption, of a hundred years ; 
and as there are from 1,000 to 1,200 square miles 
in this coal district, it would supply England with 
coal for 2,000 years after all our English coal-mines 
were exhausted. It is, therefore, absurd to ground 
restriction to this trade on the plea of an appre- 
hended exhaustion of the supply. 

Much of the high price of fuel in London is com- 
monly, but erroneously, attributed to what is called 
the northern “ coal monopoly,” although for ex- 
clusive dealing in coal there is neither law nor rea- 
son, and this high price will, upon inquiry, be found 
to be an accumulation of imposts. Instead of the 
business of coaUmming being, generally speaking, 
an advantageous one, it is distinctly the reverse. 
Sometimes, indeed, large fortunes, ^under certain 
circumstances, have been realized by individuals and 
companies, but these are rare instaiices. The opening 
of a mine is a most expensive and hazardous under- 
taking, and one even of uncertair' reslilts, for col- 
lieries are exposed to accidents against which no 
caution can avail. The chances of explosion are 
now, it is true, diminished, since the introduction 
of Sir H. Davy’s lamj), but for which many work- 
ings must have been abandoned ; but explosions are 
not the only dangers to be aj)prehended, for mines 
are liable to be destroyed by inundations from old 
workings — irruptions of water through fissures 
which cannot be guarded against, because they are 
rarely to be discovered. In Mr. Buddie's first re- 
port to the House of Lords, to the question, “What 
have the coal-owners on the Tyne and Wear gene- 
rally made on the capital employed V* he replied, 
“ By no means ten per cent, at simple interest, 
without allowing any extra interest for the redemp- 
tion of capital.” 

VARNISH. 

(Omitted in jireinous Papers. J 

The varnish of Watin,for yilded articles. — Gum 
lac, in grain, 125 parts; gamboge, 125; dragon's 
blood, 125 ; annotto, 125 ; saffron, 32. Each resin 
must be dissolved in 1000 p-irts by measure, of al- 
cohol of 9() per cent, ; two separate tinctures must 
be made with the dragon's blood and annotto, in 
1000 parts of such alcohol ; and a proper pro- 
portion of each should be added to the varnish ac- 
cording to the shade, of golden color wanted. 

For fixing engravings or lithographs upon wood, 
a varnish called mordant is used in France, which 
differs from others chieffy in containing more Venice 
turpentine, to make itstmky; it consists of sandarach, 
250 parts ; mastic in tears, 64 ; rosin, 125 ; Venice 
turpentine, 250 ; alcohol, 1000 parts by measure. 

Milk of wax, is a valuable varnish, which may 
be prepared as follows :-~Melt in u porcelain cap- 
sule a certain quantity of white wax, and add to it, 
while in fusion, an equal quantity of spirit of wine| 
of sp. gr. 0’830; stir the mixture, and pour it upon 
a large porphyry slab. The granular mass is to be 
converted into a paste by the muller, with the ad- 
dition, from time to time of a little alcohol ; and 
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u Kxm as it appears to be smooth and homogeneous, 
water is to be introduced in small quantities suc- 
cessively, to the amount of four times the weight of 
the wax. This emulsion Is to be then passed through 
canvas, in order to separate such particles as may 
be imperfectly incorporated. 

The milk wax, thus prepared, may be spread 
with a smooth brush upon the surface of a painting, 
allowed to dr>, and then fused by passing a hot iron 
(salamander) over its surface. When cold, it is to 
be rubbed with a linen cloth to bring out the lustre. 
It is to the unchangeable quality of an encaustic of 
this nature, that the ancient paintings upon the 
walls of Herculaneum and Pompeii owe their fresh- 
ness at the present day. 

Black japartf is made by putting into the set-pot 
48 pounds of Naples, or any other of the foreign 
asphaltums, (except the Egyptian.) As soon as it 
is melted, pour in 10 gallons of raw linseed oil; 
keep a moderate fire, and fuse 8 pounds of dark 
gum animd in the gum-pot ; mix it with 2 gallons 
of hot oil, and pour it into the set-pot. Afterwards 
fuse 10 pounds of dark or sea amber in the 10 gallon 
iron pot ; keep stirring it while fusing ; and when- 
ever it appeai^ to be overheated, and rising too 
high in the pot, lift it from the fire for a few 
minutes. When it appears completely fused, mix 
in 2 gallons of hot oil, and pour the mixture into 
the set-pot continue the boiling for 3 hours 
longer, and during that time introduce the same 
quantity of driers as before directed : draw out the 
fire, and let it remain until morning ; then boil it 
until it rolls hard, as before directed : leave it to 
cool, and afterwards mix with turpentine. 

Best Brunswick Blacks — In an iron pot, over a 
slow fire, boil 45 pounds of foreign asphaltum, for 
at least 6 hours ; and during the same time boil in 
another iron pot 6 gallons of oil which has been pre- 
viously boiled. During the boiling of the 6 gallons, 
introduce 6 pounds of litharge gradually, and boil 
until it feels stringy between the fingers ; then ladle 
or pour it into the pot containing the boiling as- 
phaltum. Let the mixture boil until, upon trial, 
it will roll into hard pills ; then let it cool, and mix 
it with 25 gallons of turpentine, or until it is of a 
proper consistence. 

Iron-work Black . — Put 48 pounds of foreign as- 
phaltum into an iron pot, and boil for 4 hours. 
During the first 2 hours, introduce 7 pounds of 
litharge, 3 pounds of dried copperas, and 10 gal- 
lons of boiled oil ; add I eight-pound run of dark 
gum, with 2 gallons of hot oil. After pouring the 
oil and gum, continue the boiling 2 hours, or until 
it will roll into hard pills like japan. When cool, 
thin it off with 30 gallons of turpentine, or until it is 
of a proper consistence. This varnish is intended 
for blacking the iron-work of coaches and other 
carriages, &c. 

A Cheap Brunswick Black . — Put 28 pounds of 
common black pitch, and 28 pounds of common 
asphaltum made from gas tar, into an iron pot ; 
boil both for 8 or 10 hours, which will evaporate 
the gas and moisture ; let it stand all night, and 
early next morning, as soon as it boils, put in 8 gal- 
lons of boiled oil; then introduce, gradually, 10 
pounds of red lead, and 10 pounds of litharge, and 
boil for 3 hours, or until it will roll very hard. 
When ready for mixing, introduce 20 gallons of 
turpentine, or more, until of a proper consistence. 
This is intended for engineers, founders, iron- 
mongers, &c. ; it will dry in half an hour, or less, 
if properly boUed. 


Axioms observed in the Making qf Copal Var- 
nurAes.— The more minutely the gum is run, or 
fused, the greater the quantity, and the stronger 
the produce. The more regular and longer the boil- 
ing of the oil and gum together is continued, the 
more fluid or free the varnish will extend on what- 
ever it is applied to. When the mixture of oil and 
gum is too suddenly brought to string by too strong 
a heat, the varnish requires more than its just pro- 
portion of turpentine to thin it, whereby its oily and 
gummy quality is reduced, which renders it less du- 
rable; neither will it flow so well in laying on. 
The greater proportion of oil there is used in var- 
nishes, the less they are liable to crack, because the 
tougher and softer they are. By increasing the 
proj)ortion of gum in varnishes, the thicker will be 
the stratum, the firmer they will set solid, and the 
quicker they will dry. When varnishes are quite 
new made, and must be sent out for use before they 
are of sufficient age, they must always be left thicker 
than if they were to be kept the proper time. Var- 
nish made from African copal alone possesses the 
most elasticity and transparency. Too much driers 
in varnish render it opaque and unfit for delicate 
colors. Copperas does not combine with varnish, 
but only hardens it. Sugar of lead does not combine 
with varnish. Turpentine improves by age ; and 
varnish by being kept in a warm place. All copal 
or oil varnishes require age before they are used. 

Concluding Observations . — All body varnishes 
are intended and ought to have 1 i lbs. of gum to 
each gallon of varnish, when the varnish is strained 
off, and cold ; but as the thinning up, or quantity 
of turpentine required to bring it to its proper con- 
sistence, depends very much upon the degiee of 
boiling the varnish has undergone, therefore, when 
the gum and oil are very strongly boiled together, 
a pot of 20 gallons will require perhaps 3 gallons 
above the regular proportionate quantity ; and if 
mixing the turpentine is commenced too soon, and 
the pot not sufficiently cool, there will be frequently 
above a gallon and a half of turpentine lost by 
evaporation. 

All carriage, wainscot, and mahogany varnish 
ought to have fully 1 pound of gum for each gallon, 
when strained and cold ; and should one pot require 
more than its proportion of turpentine, the follow- 
ing pot can easily be left not quite strongly boiled ; 
then it will require less turpentine to thin it up. 

Gold sizes, whether pale or dark, ought to have 
fully half a pound of good gum copal to each gal- 
lon, when it is finished ; and the best black japan, 
to have half a pound of good gum, or upwards, 
besides the quantity of asphaltum. 


FIREWORKS. 

(Besumed from page 284, and concluded.) 

Gerbes . — This is a species of firework which, 
from a cylindrical case, throws up a luminous and 
sparkling jet of fire, which from its partial resem- 
blance of a water- spout, the French have given the 
appellation of gerbe. 

Gerbes consist of a strong cylindrical case, made 
of thick paper or paste -board, and filled with 
brilliant composition, and sometimes with stars or 
balls placed at small distances, so that the compo- 
sition and balls are introduced alternately ; imme- 
diately below each ball is placed a little grained 
powder. This last kind of gerbes are more properly 
called Roman caudles. Gerbes are sometimes made 
wholly cylindrical, and sometimes with a long 
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narrow neck ; the reasons for making them with a 
neck are deduced from rather philosophical consi- 
derations : when fired they exert great force on all 
parts of the casct especially at the mouth, from 
which it proceeds with great velocity ; the reasons 
therefore deduced for making them with a long neck 

are first, that the particles of iron, which enter 

into their composition, will have more time to be 
heated, by meeting with greater resistance in getting 
out than with a short neck, which would be burnt 
too wide before the charge be consumed, and spoil 
the effect ; secondly, that with long necks the stars 
will be thrown to a greater height, and will not 
fall before they are spent or spread too much ; but 
when made to perfection, will rise and spread in 
such a manner as to represent pretty exactly the 
form of a wheat-sheaf. 

The diameter of gerbes is generally estimated by 
the weight of a leaden ball, which the case is capable 
of receiving ; thus we say, gerbes of eight ounces, 
of one pound, &c. Their length from the bottom 
to the top of the neck should be about six diameters, 
the neck being about one-sixth diameter, and three- 
fourths diameter long. They are filled in two ways, 
according as they have a neck, or are wholly 
cylindrical ; the cases of the latter kind are closed 
below, and are filled like those of serpents, but the 
composition must be put in by small quantities, and 
rammed very hard ; cases with necks are filled from 
the bottom, but you must be careful, before you 
commence ramming, to plug up the aperture of the 
neck with a piece of wood fitted to its diameter, for 
if this is not done, the composition will fall into the 
neck, and leave a vacancy in the case, which will 
cause it to burst as soon as the fire arrives at that 
part of it. 

You must observe too, that the first ramming or 
two be of some weaker composition than the body 
of the case. When filled the plug must be removed, 
and the neck filled with some slow charge, and 
capped with touch paper ; a foot of wood is after- 
wards to be fixed to the gerbe and well secured, 
either by a cylinder fixed to the outside of the case, 
or by having in it a hole, into which the case may 
be inserted; when either of these methods is 
employed, the foot must be firmly attached. 

Sometimes sparks are introduced during the 
filling of the cases, but in this case special care 
must be taken that they are not broken by hard 
ramming ; their number should be regulated by the 
size of the case, and when carefully used, they 
produce a pleasing effect, but they are most adapted 
to such gerbes as are wholly cylindrical. 

^ The following method of finding the interior 
diameter of gerbes is generally employed : supposing 
the exterior diameter of the case at bottom, which 
is usually made somewhat larger than the top, to be 
four inches, then by taking two-fourths for the sides 
of the case, there will remain two inches for the 
bore, which will be a tolerable good size, and from 
the rules given for the height the same will be about 
24 inches to the top of the neck. 

In ramming large gerbes an external mould will 
not be requisite, the cases being suffidentlj strong 
to wpport themselves. 

Small Gerbei, — ^These are frequently called white 
fountains ; they differ but little, when used as gerbes, 
from the foregoing ; they are made of four, eight, 
or twelve ounce cases, of any length, pasted and 
made very strong ; before they are filled, drive in 
about one diameter of their orifice high some good 
stiff clay, and when the case is filled, bore through 


the centre of the clay to the composition a vent- 
hole of common proportion, which must be primed 
and capped as before. 

These cases are sometimes filled % ith Chinese 
fire ; in this case the clay must not be used, but 
filled the same as cylindrical cases, and footed and 
primed in the same manner. The composition fit 
for themds meal-powder, 1^ lb. ; ir<^ sand, 5 ozs. 

Roman Candles . — Roman candles are constructed 
nearly after the manner of gerbes ; their cases are 
made perfectly cylindrical, as above described, 
and between the layers of composition, are inter- 
posed balls, or stars, which are prepared as di- 
rected for rockets, but larger and rolled round by 
the fingers. In filling and ramming Roman can- 
dles, especial care must be taken that the stars 
are not broken in the operation. When the 
cases have been properly rolled and dried, and their 
bottoms firmly secured by tying them with some 
strong twine, it is best, previous to putting in the 
composition, to ram a little dry clay, which will fill 
up the hollow, and leave a better bottom to the 
case. This being properly dune^ put in a small 
quantity of corn powder, and ov^ this a small 
piece of paper, just to prevent the composition from 
mixing with the powder ; then as much of the com- 
position is to be put in as will, when rammed hard 
down, fill the case about one-sixth ^f its height ; 
then over this a small piece of paper, (covering 
about two-thirds of the diameter,) as before, then a 
little corn powder, and upon that a ball is to be 
placed, observing to let the ball be somewhat less 
than the diameter of the case. Over this first ball 
more of the composition is to be introduced, and 
pressed lightly down, till the case is about one- 
third full, when it may be rammed, but with some 
gentle strokes, lest the ball is broken by it ; then a 
piece of paper, a little corn powder, and upon it 
another ball, as before ; so that the case after this 
manner will contain five or six balls with regular 
beds of composition between them, and have about 
the same length of composition above the highest 
ball. When the case is thus filled, it is to be capped 
with touch-paper by pasting it round the orifice, 
and a little priming of mealed powder being added, 
the piece is rendered comph'te. 

In regard to the stars or balls, it is best that their 
form be fiat and circular, or even square, rather than 
spherical, as they will be less liable to be injured in 
the filling ; they should also be somewhat different 
in size, which is found to add much to their effect ; 
that is, let the first star be about two-thirds the 
diameter of the case, let the next be a little larger, 
and BO on increasing to the fourth, fifth, or sixthf 
which last should fit tight into the case. 

Observe also to let the quantity of powder at the 
bottom of each ball increase as the balls increase 
in diameter, or as they come nearer the top of the 
case ; not on account of the additional weight of 
the ball, but, as on those balls situate near the top, 
the force of the powder ceases to act on the ball, 
sooner than on those situate lower in the case, 
consequently the force to throw the ball to the same 
distance must increase proportionably ,* another 
reason for decreasing the quantity of powder towards 
the bottom is, that the same quantity used with the 
bottom as with the top ball, would cause the case 
to burst, and destroy all the effect which they are 
intended to produce. 

The composition for filling is, mealed powder 
half a pound, saltpetre two pounds and a half, sul- 
phur half a pound, glass dust half a pound. 



MAGAZINE Of SCIENCE* 


poU dtf ^ l|i^ paper e]AiiKflen« 

filled with powder, ituni, iparhi, They 
general!/ made of paste-board, and about four 
diameters long ; the/ should be choaked at one end 
Uke common eases. The/ are generally exhibited 
in numbers, fixed on a plank of some kind, in the 
ibllowing manner : on the under side of your plank, 
n^e as many grooves as you intend to^ve rows 
of pots, theft at a little distance from Sch other, 
and exactly over the grooves, fix as many pegs, 
about three-fourths of one diameter high; then 
through the centre of each peg bore a hole down to 
the groove at bottom, and on every peg iU and 
glue a ppt, the mouth of which must nt ti^t on 
1^ » through all the holes rw a quick- 
match, one end of which must go into ^e pot, and 
the other into the groove, which must-have a 
match laid in it from end to end, and covered with 

S BO that when lighted at one end it may 
rge the whole instantaneously. In each pot 
put about one ounce of mealed and corn powder ; 
then put in some stars, and in othera rain, anakea, 
lerpents, crackers, sparks, &c. When they are load- 
ed, secure their mouths by putting paper over each. 

Wjhen fire^ in considerable nup^bers, the^e pots 
deg brins, from their affording ao graat a variety of 
firea, produce a most pleasing exhibition. 

Cllfrutfe JPotinfetn.— Provi£ a piece of dry wood, 
about six orfiev^ fret long, and about two and a 
half inches square ; at the £stanoe of sixteen iuchea 
from the top of this piece, (supposing it be seven 
feet long, and fixed perpendicular,) must be fixed 
a shelf, sixteen inches long, and in width about 
two and a half inches, and in thickneas about three- 

S uartera. Below this shelf must be fixed three or 
>ur other shelves of the same width and thickness, 
but in length increasing eight inches suocessivdy as 
they go towards the bottom. They must be ixed 
the same distance from each other as the first one 
from the top. 

Now on the top of the post, insert 0nto a bole 
of proper dimensions) a gerbe, or fire-pump ; on 
the first shelf insert after the same manner two 
gerbea, on the second three, on the third frur, on 
tiie fourth five, and on the bottom shelf six ; they 
must be so placed, that the next above stand exactly 
over the intervals of those below. The gerbes 
should be placed so that their mouths incline a Uttie 
forwards ; if this be not done, the stars thrown out 
of the cases will strike against the shelf above, and 
produce but littie of that effect, which, when pro- 
perly arranged, renders them ao beautifril. 

A proper connection must be formed with your 
leadesB, betweeu the different eases ; beginning at 
the top, and carrying it downward to every ppe of 
tliem. The top one is to be lighted first 
Pitrmddt of Fhwerpoit, or qf JIlNes. — In 
gen^ oonstruction, this article is exactiv siinilar 
to the one just described ; but in place of gerbes, 
or fire-pumps, it is loaded with mortars, filled with 
•erpipts, ori^ers, &c. and having in toe oei|tre of 
each A ease filled with spur-fire, mortirsitoould 
be aede of psate-bosrd, wound two or three tipies 
xsQOiid a cylinder, about four end 

weU geenied by glue, by whidb meana toeir tetoto* 
apd topi ere to them. 

Tito fthito u the chief orfNMfit of 

these is pesperedes follows Ipje been 
•aid fitotexosUenoe osa never be obtehMA tgltoont 

Ie oer- 


in preparing it, and nothing can exceed toe hge^ 
of appearanito properly prepored. It is 
psid to be toe invention of the Chinese, snd is 
oertsinly the most beautifril and curious of any yet 
known. 

The principal care in the preparation, is, ip have 
the ingredients of the very quality ; next to 
th^is toe well grinding and mixing them together. 

1%e proportion of toe ingredients is saltpetre four 
pounds and a half, sulphur two pounds, and lamp- 
black one pound eight ounces. One great difficulty 
is in toe mixing toese ingredients together ; it is 
best to sift toe saltpetre anq aulphur together first, 
and then put them into a marble mortar, and the 
lamp-black with them, which must be worked down 
by degrees with a wooden pestle, till all the ingre- 
dients appear of one color, which will be somewhat 
myish, but more inclined to black ; when thia is 
done drive a littie into a case for trial, and fire it in 
a dark place ; if sparks come out in the form of 
stare or piniSt and in cluatera, spreading wdll with- 
out any other sparks, it may be considered good : 
if it appear drossy, and the stars not full, it is not 
mixed enough ; but if the pinks are very small, and 
soon break, it is indicative of an excess of robbing ; 
if the excess is great, it will be too fierce, and harffiy 
show any stars : on the other hand, if the rubbing 
or mixture is in defrct, it will be too weak, and 
produce nothing but an obscure or black smoke. 

This composition is generally rammed in one or 
two ounce oases, about five or six inches long ; care 
most be taken not to ram it too hard. The aper- 
ture at the choak should not be so wide as fr usually 
given to other choaked cases. 

It is somewhat remarkable, that toe compoaition 
should be improved by being kept in the cases ; but 
it M found that they ^waya play better, if suffered 
to stand a tima after they are filled. 

In preparing the pyramid of flower pots, the cases 
of spur-fire are to be placed in the middle of the 
mortars, and be connected by leaders, ao that they 
may all be fired together. The cases will first play 
off in a very pretty manner ; and when exhausted, 
the fire from toem communicates to the powder at 
the bottom of the mortars, and this suddenly taking 
fire, all blow up aimultaneoualy, and scatter toeir 
luminous ftaments in the air : the serpents hisi, 1 
toe crackers Dounoe, and toe illuminated stars fly in ^ 
idl directions, producing considerable amusement 
and surprise, and forming an excellent oondution 
to a small exhibition. 

Thii beautifril oomposfticto » dso susc^totible of 
otto ippreientations, msny of whCf^'niqy, without 
the least danger, be exhibits within a loo^ as well 
as in the open air ; it is really of ab'^wtot a na- 
tora, that it may be (thoiuh imprope^jr) called a 
coto fire i for it is found that when welt toade, the 
iqiarks will not bum a handkerchief when held In 
the midst of them ; thqy may be held in toe hand 
with perfect safe^ ; If the sparks fall a i^rt dls- 
tto^pe upon toe hand, yon feel toem like drops of 
rplsu 

A pretty exhibition may be producied Ito placing 
njMfaber Qf imur-fitot round g tranmarei»|^n^^ 

PiftBr, and fired in a room, or in tlft ^n sfx. 

At* » W Mi 
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tlkem, 1 found the oxide thoi produced in the form j 
of the phnt. I now took thin vertical eections of 
the Pinus sylvestris, treated them in the same man- 
ner, and found them so well preserved after heating 
tiiat the punotu** 1 veMels peculiar to this family 
were still pejme^^^ttole* Just as well presen c i were 
the 8poran|iir f t^ms : the pollen \ i Dra- 
ounculut, Bkinus r'^mmunis,dce .;) mosscir^.ft ypnum 
splendens, iitrhatnm, Fontinalis squaSso* ;) and 
even fungi, as Agaricus deliciosus, Clav^i a Aava, 
&c. After these successful experhner/, 1 was de- 
idrous to perform others with a solvent of silica. 
In vain I tried the common sokition of sP* a. For 
when, after heating, the silica remained in^ the form 
of the plants, the mass, as was easily understood, 
disappeared on being cooled. I obtained a more 
snccessful result by dipping in a volatile acid such 
as the acetic, and before the application of heat, 
the fragment that had been soaked in a siliceous 
solution ; but still a portion of the silicia taken up 
by the plants wus separafed, and so irregularly that 
it became iripoc^iblB to recognise the structure. 
Silico-faydr •fluoric acid, prepared according to the 
formula r« l^crseluis, answered my wishes better, 

1 (h one Bchi was volatilised, and the silica 

o le n tiie form of the plant. Similar results 
we < obcatmd with most of the other earths and 
metn' , anti ][ generally selected combinations whose 
acids ’verc easily de^ omposed by heat, as acetate of 
Hme, etate of magnesia, sulphate of magnesia, 
which p'" /jon verted into carbonates; nitrate 
of silver, u trates of gold and platina« which were 
mil converted into regultne metaU ; acetate of copper, 
which was converted into brown oxide ; acetate of 
nickel and bichromate of potash into olive-green 
oxides ; acetate of lead into yellow oxide ; manga- 
nese into metallic shining manganese ; cobalt, wol- 
fram, and molybdena into oxides ; and all of them 
retaining more or less the vegetable structure. In 
proportion as the number of vessels in a plant is 
greater, and therefore the quantity of cellular tissue 
teas, so much the more perfect are the results ob- 
tained in these experiments. In very delicate 
portions an immersion for a few days is sufficient, 
and in larger pieces a longer period is requisite. 

In order to ascertain the change undergone by 
the oigaos of the jilants, 1 placed the above- 
mentioned products in water. Ilie potash skeleton, 
which may be distinctly seen in most plants, is dis- 
solved, and I thought at first that I remarked that 
only the vessels weie fiUed or injected with me- 
tallic or earthy matter, and that their sides were 
destroyed by the action of the lire. When, how- 
ever, 1 experimented in the same way on several 
plants which contained less alkali, I saw, in com- 
pany with my much -respected friend Professor 
Purkinje, that, for example, by immersing hi an 
iron solution the wing-like appendages of the seeds 
of the Pinus sylvestns, the walls of their peculiar 
fibre-like formed cells were actually convert into 
iron ; and that, in the case of a vertical section of 
the Finos sylvestris, which was soaked in silico- 
hydro-dooric acid, the punctured vessels were con- 
verted into silica. In those which are changed into 
reguline metal, we see this phenomena very dis- 
tinctly if we continue the red heat for only half an 
hour. By a longer continued action of this d^ree 
of heat, the arrangement of the metal is so altered 
lAiat the connexion of the vessels and cellular tissue 
is somewhat broken ; and now (I cannot suppress 
the remark, although 1 do not draw any conclusion 
from it,} there is a great resemblance to those hair- 


like forms in which the above-mentiotied roetek 
sometimes occur in the native condition. The richer 
a plant is in potash and cellular tissue, a condition 
which occurs in herbaceous plants, the lem do theia 
experiments succeed. It is true, that after the 
heating there appears in the form of the plant the 
earth or the metal which has been employed, but, 
on pouring water over it, neer)^ evei^thing is 
solved, and only separate veaa^ or cells remain . 
behind *, as, for example we remark, in the leaves of 
the ferns. Although these experiments, which alsw 
promise much advantage to vegetable physiology,* 
are capable of being carried much fert^r, yety 
when we apply their resulta, first of all, to the pro**' 
cess of petrifaction we can already understand why 
only trees and shrubs occur truly petrified, and* 
never herbaceous plants. Shrubs occur more rarely 
than trees, because, though they contain less potash 
than herbaceous plants, yet when calcined they 
yield more than tvees. If we proceed in this way, 
we shall in future possess in chemistry an important 
and serviceable assistance for the detenninidion of 
fossil plants, as we shall be authorised, iby the ex- 
periments detailed above, to declare, with certainty, 
that plants rich in potash can never be petrified: 
an assumption we are so much the more entitled to 
adopt, since the experiment with the fossil fern 
proves, how, in this respect, the vegetation of the 
ancient world corresponds to the vegetation in the 
present day. I intend to examine in this manner 
the most important families of the vegetable king- 
dom ; and 1 hope, by means of this synthetical 
method, to attain many desirable conclusions re- 
garding the analogy of many yet doubtful natives of 
the ancient world. 

Animal bodies, as dry fibrous muscles, can also 
be altered in this manner, but whether they can be 
converted into another substance I do not venture 
to assert ; but the experiment succeeds with insects, 
as with flies, gnats, (whose more delicate parts, the 
wings and feelers, are well preserved,) the muscles 
of crabs, and also with infusory animals. Thus 1 
saw quite distinctly a species of Daphnia (from the 
half putrid water of a water-barrel) which had been 
placed in a solution of iron, become converted inter 
iron after being exposed to a ired heat for half an 
hour, and even its feet were thus changed. If, then, 
we were to place Infusory animals, whose sk^tons* 
did not consist of rilica,. in a siliceous solution, and 
then heat them to a red heat, we might be able to^ 
form artificially Bergmehlf tripoli, and polishing 
slate, whose composition has recently been unfolded 
by the extremely important discovery of Bhrenberg. 
Evidently here, also, the laiger or smaller quantity 
contained by the animal organs of solid materials 
insoluble in water (viz, phosphate of lime), would 
exercise great influence on the success of the experi.* 
ment. In the parts ridfly provided with fat, that 
substance would oppose insuperable obstacles to the 
preservation of the form, for daring the heatiiig it 
would swell out, and change the whole into a form- 
less mass. 1 intend to peoseonte also these experi- 
ments; and, in the mean time, we may, perhaps, 
regard the last-mentioned circumstance as the rea- 
son that animals of u higher class cannot be 
petrified. 

The experiments now communicated seem to me 
to throw an important light on the process of petri- 
fiution. We may assert, with safety, that the first 
act began wkh impregnatioD, and that timb the or** 
ganic matter was removed eltoer by a high team, 
ratnre*' or by the moist method, or by a gradual 
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deoiT. *11ie tome bymueh the most 

probeble, end hence olio the greeter eompaetness of 
feseU wood may be evpleined, e teidc which, owbg 
to the extensive range of the whole sel^ect, and the 
short time devoted toit« 1 did not reach. Although 
Batare certainly did not employ the acids which I 
need, in her formation of the woods converted into 
flint or ealeedony, yet the possibility of imitation 
has here been prov^, and we may hope that yet 
farther elneidetioB of the snbjeot may be attained 
by other means. Bnt, before succeeding, 1 wUl 
not speak of the attempts which 1 have already com- 
mmiced to reach the denred object. In conclusion, 
1 have to remark, that specimens have been sent of 
toe imitations of organic remains to toe collections 
of Berlin and Breslau. — Poggendotf^t Annalen, 


FIRE BALLS. 

It is a fact that has been long known, that clays, 
and several other incombustible substances when 
mixed with sea coal in certain proportions, cause the 
coal to give out more heat in its combustion, than it 
can be mode to produce when it is burned pure and 
unmixed ; but the cause of this increase of heat does 
not appear to have been yet investigated with that 
attention which so extraordinary and important a 
circumstance seems to demand. 

Daily experience teaches us that'all bodies, those 
which are incombustible as well as those which 
are combustible and actually burning, throw off 
in all directions heat, or rather calorific (heat 
making) raya which generate heat wherever they 
are stopped, or absorbed ; but common obaervatioTn 
was hardly sufficient to show any perceptible diffe- 
rence between the quantities of calorific rays thrown 
off by different bodies when heated to the same 
temperature, or exposed in the same fire ; although 
the quantities so thrown off might be, and probably 
are, very different. 

It has lately been ascertained, that when the sides 
and back of an open chimney fire-place in which 
coals are burned are composed of fire-bricks, and 
heated red hot, they throw off into toe room incom- 
parably more heat than all the coals that could 
possibly be put into the grate, even supposing them 
to burn with the greatest possible degree of bright- 
lAess. Hence it appears that a red-hot burning 
eoel does not send off near so many calorific rays, 
as a piece of red-hot brick or stone of the same 
form and dimensions ; and this interesting discovery 
will enable us to make some very important im- 
provements in toe construction of our fire-places, 
and also in the management of our fires. 

The fuel instead of being employed to heat the 
^ibom directly, or by the direct rays from the fire, 
llioald be so disposed, or placed, as to heat the 
limck and sides of the grate ; which mast be always 
i^Kmstracted of fire-brick, or fire-stone, and never of 
JkeoUf or of any other metal. Few coals, therefore, 
properly placed, make a much better fire than 
% larger quantity ; and shallow grates, when they 
j^lure constructed of proper materials, throw more 
$^lbeatintoa room, and with]a much less consumption 

fisel, than deep grates ; for a large mass of coals 
in the grate arrests the rays which proceed from the 
>|mek and sides of the grate from ever being suf- 
foaeotly heated to assfiit much in heating the room, 
iffven though toijy be constructed of good materials, 
pud la4^ quantities of coal be consumed in them. 

< It is possible, however, by a simple eontrivonce, 
4o make a good and economical fire in almost any 


grate, though it would always be advisable to con- 
struct fire-places on good principles, or to improve 
them by judicious alterations, ratoer than to de- 
pend on ^ use of additional invetttk is finr cor- 
recting their defects. l 

To saakea good fire in a bad grate, to* bottom of 
the grate ranst first be covered wito a tingie layer of 
halls, eacKbali being 24 or 2f inches in 
On this layer of balls the fire is to V. xind<4.vl, and, 
in filling the grate, more balls are to e ufided with 
the coals that are laid on ; care must, however, be 
taken in this operation to mix the o^s with the 
balle well together, otherwiBe, if a number of the 
balls should get together in a heap, they will cool, 
not being kept red^-hot by the combustion of toe 
surrounding fuel, and the fire will appear didl in 
that part ; but if no more than a due proportion of 
the balls are used, and if they are properly mixed 
with the coals, they will all, except it be those per- 
haps at the bottom of the grate, become red-hot, 
and the fire will not only be very beautifu), but it 
will send off a vast quantity of radiant heat into the 
room, and will continue to give out h^at for a great 
length of time. It is the opinion of persona 

who have for a considerable time pi hsed this 
method of making their fires, that mert than 'ca- 
tbird of the fuel usually consumed may te saved by 
this simple contrivance. It is very probable that, 
with carefol and judicious mana(>*^ t * 'Jie saving 
would amount to one-half, or fifty per cent. 

As these balls, made in moulds and burnt in a 
kiln, would last a long time, probably several years, 
the saving of expense in heating rooms by chimney 
fires with bad grates, in this way, is obvious ; but 
still, it should be remembered that a saving quite as 
great may be made by altering the grate, and mak- 
ing it a good fire-place. 

In using these balls, care must be taken to pre- 
vent their accumulating at the bottom of the grate ; 
as the coals go on to consume, the balls mixed with 
them will naturally settle down towards the bottom 
of the grate, and the tongs must be used occasion- 
ally to lift them up. And as the fire grows low, it 
will be proper to remove a part of them, and not to 
replace them in the grate till more coals are intro- 
duced: a little experience will show how a fire 
made in this manner can be managed to the great- 
est advantage, and with the least trouble. 

Balls made of pieces of any kind of well burnt 
hard brick, though not equally durg^ with fire- 
brick, will answer very well, provided they are mode 
perfectly round ; but if they are not quite globular 
their flat sides will get together, and by obstructing 
the free passage of the air amongst them, and 
amongst the coals, will prevent the fire from burn- 
ing clear and bright. 

The best composition for making these ballSr 
when they are formed in moulds, and afterwards 
dried and burnt in a kiln, is pounded crucibles, 
mixed up with moistened Stourbridge clay ; but 
good balls may be made with any very hard burnt 
common bricks, reduced to a coarse powder and 
mixed with Stourbridge day, or even with common 
clay. The balls should always be made so large as 
not to pass through between the front bars of a 
grate. 

These balls have one advantage which is peculiar 
to them, and which might perlmps recomiiMBd the 
use of them to the curious, even in fire-places con- 
structed on toe best principles ; they causa cinders 
to be consumed slmost entnely,— and even the very 
ashes may be burnt, or made to disappear, if care 
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be lekeii to teow tbem- repeatedly «|Mn the lire 
wlNNi it heme irith intente heat. It it not 
te eeeottnt ibr thie efSMit in a aatlilutery nianiier ; 
and binoocMaithif we shall explain a tdrcumstance on 
which it is probable that the great increase of the 
heat of an open fire, where these baila are used, 
nmy in eovne aaeaaaie depend. The small particles 
otsOiiider which, in a eomniDn fire, fall though the 
bottom of tl#grate, and escape combnstion, when 
these haUa are need,- can hardly foil to fell and lodge 
on soase of them ; and as they are intensely hot, 
these small bodies which id%lit npon them in their 
fell, are eoon>heated rsd^hot, and disposad to talm 
fire end bnm ; and, as firesh air from below the 
grate is continually making its way upwards amongst 
the hdQs,^ erery drcnmstooe is highly favorable 
.to the rapid and complete combnstion of these small 
infiamnidde bodies. Bnt if these small pieces of 
coal and cinder should in their fall, happen to alight 
on the metallic bars which form the Imttom of the 
grate, (as these bars are conductors of heat, and, 
on account of that drcumstancc, as well as of their 
flituation below the fire, they never can be made 
very hot,) anv small particles of fuel that happens 
to come in eonbct with them, not only cannot take 
fire, but would cease to bum, should it arrive in a 
state of actoal combustion. 


THB AND ITS SILK. 

Tbs .pinna belongs, like the common edible muscle, 
to the order of the eermet tettacea. Its shell is bi- 
valve, fragile, and furnished with a beard ; the 
valves hinge without a tooth. The pinna does not 
fasten itself to rocks in the same situation as the 
muscle, but sticks its sharp end into the mud or sand, 
while the rest of the shell remains at liberty to open 
in the water. In common with the muscle, it has the 
power of spinning a Tiscid matter from ita body, in 
the manner of the spider and caterpillar. Although 
the pinna is vastly larger than the muscle, its shell 
being often found two feet long, the threads which 
it produces are much more delicate and slender than 
those of the muscle, and scarcely inferior in fineness 
and beauty to the single filament of the compara- 
tively minute silkworm. Threads so delicately thin, 
as may readily be imagined, do not singly possess 
much strength *, but the little power of each is made 
up by the aggregate of the almost infinite number 
which eadi tih puts forth to secure itself in a fixed 
situation, and to preserve it against the rolling of 
the waves. The threads are, however, similar in 
their nature to those of the muscle, differing only 
in their superior fineness and greater length. These 
fish have, therefore, been distinguished by some 
naturalists, the one as the silkworm, the other as 
the caterpillar of the sea. 

It was always well known that muscles have the 
power of affixing themselves either to rocks or to 
the sh^ of one another, in a very firm manner ; 
yet their method of effecting this was not under- 
stood until explained through the accurate observa- 
tions of M. R^umur. He was the first naturalist 
who ascertained that if, by any accident, the animals 
were tom from their hold, they possessed the power 
of substituting other threads for those which had 
been broken or injured. He found that if muscles, 
detached from each other, were placed in any kind 
of vessd and then plunged into the sea, they con- 
trived in a very short time to fasten themselves both 
to the sidesof the vessel and to^one another’s shells : 
in this process, the extremity of eaeh thread seemed 


to perform the office of a hand in seixiog upoii the 
body to sriiich it would attach itself. 

the threads issue from the shell at that part whero 
it naturally opens, and affiring themselfes to any 
Bubstanee, form numerous minute cables, by aid of 
which the fish steadies itself in the water. Eaiffit 
animal is furnished with an organ, which it is diffi- 
cult to designate by any name, since it performs 
the office of so many members, and is the only in- 
dicator of the existence of vital powers in the crea- 
ture. It is by turns a tongue, an arm, and some- 
times a leg. Its shape resembles that of a tongue,- 
aud it ia, therefore, most frequently called by that 
name. Whenever the fish requires to change its 
place, this member serves to drag its body for- 
ward, together with its cumbrous habitation : in 
perfomnng its journey the extremity of this or^an, 
which may then be called a leg, is fixed to some 
solid body, and being then contracted in its length, 
the whole fish is necessarily drawn towards the spot 
where it has fixed itself ; and by a repetition of these 
movements, the animal arrives at its destination. 
It is not often that the organ is put to this use, as 
the pinna is but little addicted to locomotion : some 
naturalists indeed affirm that it is always stationary. 
The use to which the tongue is most frequently ap- 
plied is that of spinning the threads. Although 
this body is fiat, and similar in form to a tongue 
through the greater part of its length, it becomes 
cylindrical about the base or root, where it is much 
smaller than in any other part : at this lower end 
are several ligatures of a muscular nature, which* 
hold the tongue firmly fixed against the middle of 
the shell ; four of these cords are very apparent, 
and serve to move the tongue in any direction accord- 
ing to the wants of the fish. Through the entire 
length of this member there runs a slit, which 
pierces very deeply into its substance, so as almost 
to divide it into two longitudinal sections ; this slit 
performs the office of a canal for the liquor of which> 
the threads are formed, and serves to mould them 
into their proper form : this canal appears exter- 
nally like a small crack, being almost covered by 
the fiesh from either side, but internally it is much- 
wider, and is surrounded by circular fibres. The 
channel thus formed extends regularly from the tip 
to the base of the tongue, where it partakes of the 
form of the member and becomes cyiindric, forming 
there a close tube or pipe in which the canal termi- 
nates. The viscid substance is moulded in this 
tube into the form of a cord, similar to the threads 
produced from it, but much thicker, and from this 
cord all the minute fibres issue and disperse. The 
internal surface of the tube in which the large cord 
is formed is furnished with glands for the secretion 
of the peculiar liquor employed in its production, 
and which liquor is always in great abundance in 
this animal as well as in muscles. 

Reaumur observed, that although the workman- 
ship,- when completed, of the land and sea animals, 
is the same, the manner of its production is very 
different. Spiders, caterpillars, and the like, form 
threads of any required length, by making the 
viscous liquor of which the filament is formed pass 
through fine perforations in the organ appointed for 
this spinning. But the way in which muscles form- 
their thread is very different ; as the former resem- 
bles the work of the wire-drawer, so does the latter 
that of the founder who casts metals in ^ mould. 
The canri of the organ destined for the muscle's 
spinning is the mould in which .its thread is cast,- 
and gives to it its determinate length. 
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B imur learned the manner of the muscle jwr- 
r the operation of spinning by actually placmg 
f these fish under his coniUnt inspection. He 
lem in his apartment in a vessel filled with 
ter, and distinctly saw them open their shells 
t Ibrth the tongue. They extended and con- 
this organ several times, obtruding it in every 
m, as if seeking the fittest place whereon to 
r threads. After these trials had been often 
d, the tongue of one was observed to remain 
le time on the spot chosen, and being then 
drawn back with great quickness, a thread was very 
easily discerned, fostened to the place : this opera- 
tion was repeated, until all the threads were in 
Sufficient number, one fibre being produced at each 
movement of the tongue. 

^ The old threads were fonnd to differ materially 
from those newly spun, tlie latter being whiter, more 
glossy, and more transparent than the former, and 
it was thence discovered that it was not the office of 
the tongue to transfer tibe old threads one by one to 
the new spots where they were fixed, which course 
M. Eeaumuy had thought was pursued. The old 
threads once severed from the spot to which they 
had been originally fixed were seen to be useless, 
and that every fibre employed by the fish to secure 
itself in a new position was produced at the time it 
was required ; and, in short, that nature had en- 
dowed some fish, as well as many land insects, 
with the power of spinning threads, as their natural 
wants and instincts demanded. This fact was es- 
tablished incontrovertibly by cutting away, as close 
to the body as they could be safely separated, the 
old threads, which were always replaced by others 
in as short a space of time as was employed by 
other muscles not so deprived in fixing themselves. 

** The pinna and its cancer friend ” have on more 
than one occasion been made subjects for poetry. 
There is doubtless some foundation for the fact of 
the mutual alliance between these aquatic friends 
which has been thus celebrated ; yet some slight 
coloring may have been borrowed from the regions 
of fancy to adorn the verse, and even the prose 
history of their attachment may be exposed to the 
same objection. 

These fish are found on the roasts of Provence 
and Italy, and in the Indian ocean. The largest 
and most remarkable species inhabits the Medi- 
terranean sea. 

The scuttle-fish, a native of the same seas as the 
pinna, is its deadly foe, and would quickly destroy 
it, if it were not for its faithful ally. In common 
with all the same species, the pinna is without the 
organs of sight, and could not, therefore, unassisted, 
be aware of the vicinity of its dangerous enemy. 
A small animal of the [crab kind, itself destitute of 
a covering, but extremely quick-sighted, takes re- 
fuge in the shell of the pinna, whose strong cal- 
•careous valves afford a shelter to her guest, while 
he makes a return for this protection by going forth 
in search of prey. At these times the pinna opens 
her valves to afford him egress and ingress : if the 
watchful scuttlp.fish now approach, the crab returns 
•immediately with notice of the danger to her hostess, 
who, timely warned, shuts her door and keeps out 
the euemy. When the crab has, unmolested, suc- 
ceeded in loading itself with provisions, it gives 
notice by a gentle noise at the opening of the shell, 
and whe^^admitted, the two friends feast together 
on the fruit of its industry. It would appear an 
arduous, nay, almost an impossible task, for the de- 
fenceless and diminutive crab, not merely to elude 


'its enasoies «ii4 return hoiae, but likeeMe* to obtnitt 
a supply of proveider sufficient to sslMf tb^ 
of its Urger Gompanion. The followi^ different 
account of the nature of ^ alliance if much more 
in agreement with probability 

Whenever the pinna ventures to open its sht JI, 
it is immediately exposed to the attacks f vari<ips 
of the sdlller kinds of fish, whichg^nding lat re- 
sistance to their first assaults, acquire boldo'»«s and 
venture in. The vigilant guard, by a gent'^e bite^ 
pves notice of this to his companion, who upon 
•this hint, closes her shell, and having thu> shut 
them in makes a prey of those who bad come to 
prey upon her : when thua supplied with food, she 
never fails to share her booty with so useful an 
ally. 

We are told that the sagacious observer Dr« 
If asselquist, in his voyage about the middle of the 
last century to Palestme, which he undertook for 
objects connected with the study of natural history, 
beheld this curious phenomenon, which, though 
well known to the ancients, had escaped the attention 
of the moderns. 

It is related by Aristotle that thelpinna keeps a 
guard to watch for her,' which grows to her mouth, 
and serves as her caterer : this he calls pinnophylax, 
and describes as a little fish with daws like a crab. 
Pliny observes, that the smallest gpecles of crab is 
called the pinnotores, and being from its diminutive 
aixe liable to injury, has the prudence to ccaceol 
itself in the shells of oysters. In another place he 
describes the pinna as of the genus of thell-firii, 
with tiiie further particulars that it is found in muddy 
waters, always erect, and never without a companion, 
called by some pinnotores, by others pinuopbyiax ; 
this being sometimes a small squill, sometimes a 
crab, which remains with the pinna for the sake of 
food. 

The description of the pinna by the Greek pteb 
Oppianos, who fiourished in the second eentury, 
has been thus given in English verse : — 

** The pinna and the crab together dwell, 

’For mutual succour Jn one common shell ; 

They both to guki a livelihood combine. 

That tabes the prey, when this has given the sign; ) 
From hence this crab, above bis fellows famed. 

By ancient Greeks was Pinnotores named." 

It is said that the pinna fastens itself so strongly 
to the rocks, that the men who are employed in 
fishing for it are obliged to use con8idffi|ille force to 
break the tuft of threads by which 9 Is secured 
fifteen, twenty, and sometimes thirty feet below the 
surface of the sea. 

The fishermen at Toulon use an instrument called 
a cramp for this curious pursuit. This is a kind of 
fork, whose prongs are each about eight feet in 
length and six inches apart, and placed at right 
angles to the handle, the length of which is regu- 
lated by the depth of water. The pinns are seized, 
separated from the rock, and raised to the surface 
by means of this instrument. 

The threads of the pinna have* from very ancient 
times been employed in the manufoctui'e of cei^ki 
fabrics. This material was well lolewn to the 
ancients, as some suppose, under the name of 
byssus, and was wrought in very early times into 
gloves and other articles of dress and omamenfe. 

It appears that robes were sometimes made of this 
produce, since we learn from Procopius that a robe 
compost of byssus of the pinna was presented to 
the satraps of Armenia by the Roman emperor. 

A writer of the year 1782, evidently refers to the 
pinnae marinae, when he says, ** The ancients bad 
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ft ftMinifaetm of tiik, tnd which, about forty yean 

wia revived at Tareuto and Itegio, in the king- , 
wm of Naples. It consists of a strouj brown ] 
brfonging to some sort of shs^ nf wklrh they 1 
make caps, gloves, stockings, wiisieoati, Use-, 
warmer thgn the wniBen stuffii, and hf^jlller than » 
osaMn eftiu I hak seen sndi Idnd jrf hi 
aie]|i«i9ielf9il think it was of ithe nMhildftd, 
but itaaMl be s«re.'» ^ 

SSM baiiutital manaiiietnres are w t w nght with 
theat^nadl at deruo. They are in many places ' 
the eMef objpi^t Ihe fishery, and the silk is found 
to be eA(all<n{ The produce of a considerable 
number of is required to make only one 

pmr of rtock’n,;8. The delicacy of this singular 
thread Is aurK thav a pair of stockings made of it 
can beospilv contained in a snuif-box of ordinary 
sixe. honip stockings of this material were pre- 
sented, in Mte year 1754, to pope Benedict XIV. ; 
and, notuithstandiiig their extreme fineness, were 
found to pnttrcC the legs alike from cold and heat. 
Stockings and glovec of this production, however 
thin, are too warm for common wear, but are es- 
teemed UbeM in gouty and rheumatic cases. This 
great warmth of the byssus, like the similar quality ' 
in silk. suits probably from both being imperfect 
conductors of tot as well as of electricity. 

It is no. probable that this material will ever be 
obtained \n. much abundance, or that it will cease 
to be a rarity, except ht the places of its pro- 
duction. It is never seen in England, save in the 
cabinets of the curious. 

The appearance and general characteristics of the 
produce of the pinna, the spider, and the silk- 
worm, are so similar, as to have acquired for them 
one generic name. If all their constituent parts 
be alike, it forma another among the numerous sub- 
jects for surprise and admiration, excited by con- 
templating the wonderful works of nature, that the 
same silky principle can be alike elaborated from 
the fiah, the fly, and the mulberry leaf. 

A GALVANO-ARSENICAL APPARATUS. 

At the last meeting of the Royal Institution, Mr. 
S. T. Martin, of the Royal Veterinary College, ex- 
hibited this apparatus. The action depends on a 
well-known power, vis., that of resolving water into 
its constitMjjft, and effecting the reduction of the 
metria. ^ 

The vessel and tubes being filled with a suspected 
fluid, rendered slightly sour by the addition of sol- 
phuric acid (so as to make it a better conductor of 
riectricity), is to be connected with a galvanic bat- 
tery of a few plates, by means of electrodes dipping 
into mercury cups, when decomposition will imme- 
diately commence, and if any arsenic be present, 
the metal artenicum will be resolved at the negative 
dectrode In combination with hydrogen, forming 
arsennretted hydrogen gas, which rising will dis- 
plaee the water in the tube. 

As soon as the tube is full, the stop-cock is to be 
turned, and the gas inflamed as it issues from the 
jet, when on holding a piece of porcelain or a 
watch-glass over the flame, a metallic film will be 
deposited on it. That this is arsenicum is to be 
proved hf the usual tests. 

A solution of one grain of arsenious acid in a 
gallon water, or of one part in above 76,000, has 
by it ton snsde to yield many metallic films, and it 


is possible that the division might have been carried 
much farther, and yet indications of the existence 
of the poisonous agent obtained. 


MISCELLANIES. 

New Eeonomicia The Fanal, Brussels 

paper, mentions a lamp which has been recently in- 
vented by M. Pdabon, which gives as much light 
at three candles, may be very easily used, and bums 
only a centilitre of oil an hour. This lamp consists 
of a cylinder of copper or tin, in which a piston 
slides, which is lifted up every five hours, and in 
descending raises the oil to the burner. It is acted 
on by a spring, to which M. P^labon has found the 
means of giving an equal force at all points of iU 
aetion. This is effected by compensation, the oil 
being made to drop on the piston, and so increase 
by its weight the downward force, as to produce an 
equivalent to what is lost by the spring in unbend- 
ing. The cost of this lamp is stated to be about 
thirty francs. The Fcenal says the burner is ex- 
tremely small, but the light it affords is equal to 
that of three candles. 

Percmnon Shell to Explode at the Bottom of the 
Sea , — At a recent meeting of the Royal Society, 
the following description of a shell to explode under 
water, invented by Captain J. Norton, was com- 
municated : — An iron tube, like the barrel of a 
musket, is screwed into a shell of any size, water- 
tight. A rod of iron, about half a pound in 
weight, and a foot in length, is suspended within 
the tulm, by means of a split quill passing through 
a hole in the upper end of the rod, the other end 
being armed with a percussion-cap. The month 
of the tube is closed with a screw lid, also water- 
tight. Tm or brass wings being attached to the 
upper end of the tube, will keep it in a vertical 
position during its descent to the bottom of the 
sea ; and the shock on its striking the bottom will 
cause the bar of iron within the tube to fall, 
and produce the percussion and explosion. Should 
it be found difficult to make the shell water-proof, 
1 am satisfied that percussion powder made from 
silver will explode by friction or percussion even 
when mixed with water. 

Gtu Lighting in XoiMfon.^For lighting London and 
its suburbs with gas, there are eighteen public gas. 
works ; twelve public gas-work companies ; 
j 6!2,800,000 capital employed in works, pipes, tanks, 
gas-holders, apparatus ; ;f450,000 yearly revenue 
derived ; 180,000 tons of coals used in the year for 
making gas ; 1,460,000,000 cubic feet of gas made 
in the year ; 134,300 private burners supplied to 
about 400,000 customers ; 30,400 public, or street, 
consumers *, about 2,650 of these are in the dty of 
London; 380 lamplighters employed; 176 gas- 
holders, several of them are double ones, capable 
of storing 5,500,000 cubic feet ; 890 tons of coals 
used in the retorte, in the ^ortest day, in twenty- 
four hours ; 7,120,000 cubic feet of gas used in the 
longest night, say 24th December; about 2,500 
persons employed in the metropolis alone in this 
branch of mnnfacture : between 1822 and 1827, 
the consumption was nearly doubled ; and, between 
1827 and 1837, it was again nearly doubled.— fifr. 
Medley^ Engimeer ef the MUance Gei Worktt 
Dublin. 


Lohdom^— 'Printeil by D. Frani i», 6. White Horne Lane, Mile End.— PuUutaed by W. IL Paterneiiler Hoer. 

CoimnuiiicatioiiB, (which are answered on the Wiaptiers of the Farts) to inf addressed to Uie T ' 
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MORGAN’S PATENT PADDLE WHEEL. 


Tbb numerous accidents that have occurred, par> together by cross braces, and supporting boards or 

Ucularly in the nver, to small boats, from the swell, floats round the rim at equal distances, and radiat- 
or motion of the water, caused by the great number ing from the centre , this being fixed to a strong 

of steam vessels continually passing over it, must shaft runmng through the vessel is turned by the 

have made any muintion, even partially to remedy machmery inside, the resistance caused by the revo- 

this great evil, valuable m the extreme. lution of the floats in the water, produces the force 

As long as paddle-wheels are universally used as by which the vessel is moved, 
a means of propellmg vessels, this object cannot It is evident that m tliis mode of construction 
be entirely efiect^ — but that it can be remedied to two kinds of power are lost ; first, by the action of 

a oertam extent, will be seen by the following de- the paddle bemg obhque when it enters the water, 

Mkiptiipu of Morgan's patent paddle-wheel ^ tending to lift the vessel instead of propelling it 

^e ordinary paddle is simple enough , consisting forward, and on leaving the water liftog up a 

merely of two of more wheels of iron, connected quantity of the fluid with it ; and, secondly, by the 
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reeddlaf of the wheel in the wekert neceeswry to 
cre«tft « reiietenoe, e^nel ^ the foree eppUed by the 
eiigiee,ltt Wienie ayimerl&it the wheel of e locomo* 
live eo^ne eometimei flips round on the retl, instead 
of boldUic to itt for want of sufficient fHotj^in, 

It is ^?ious that if a paddle is so eooalthcted 
that the floats shall be perpettdioula*^ bp entering 
anth leaving theater* many of these be 

obtained \ the tollowiog wheel aniheni hm ptw 
purpoaee :>~B B B is a polygonal frame, of which 
there are two connected by diagonal braces, C C C 
being the arms or spokes of Uie wheel. A is the 
centre shaft running through the vessel. D is an 
aale fixed to the paddle-box. F F F are arms 
firmly fixed to E, which is a plate of iron revolving 
on the axle D. G are the paddle floats, each with 
a fixed arm 11, connected with the radii F F, at the 
joints 1 1. 

It will now be resdily seen, from the above dia- 
gram, how the wheel F F revolving with the paddle- 
wheel C C, will idways keep the floats G G in a 
perpendicular position. 

This is, I believe, the best of the numerous in- 
ventions we a|^ at present acquainted with, the 
advantages being much less motion of the w^ater ; 
an easier passage to the vessel ; much of the un- 
pleasant motion now felt being done away with ; and 
a greater speed, about 1 mile in 16, being gained. 
Thb form of pdhdle- wheel has been adopted in 
H.M, steam frigate, “ Medea,” and in many <i( 
the Admiralty steamers. — Tour's respectfully, 


AMALGAIMS 
Amalgamation is the combination of mercury with 
any other metal. The compound has always been 
called an amalgam, though properly speaking it is 
an alloy. The general way of combining mercury 
with metals is by heat. Amalgams of some metals 
may he made by merely triturating them with mer- 
cury in a mortar. u 1 4- 

Amalgam of Gold or Silver.— met a goW leaf 
in the palm of the hand, and pour upon it a globule 
of mercury. The latter will he seen to absorb, or 
combine with the gold, in the same manner as sugar 
or table salt mixes with water, lersons who have 
taken mercurial preparationh internally, seldom tail 
to observe the leadiness with which the mercury 
transudes through the pores of the skin, attaching 
itself to the ^Id of their watches, rings, sleeve-but- 
tons, or ear-rings, and rendering them of a white 
colo^. A piece of gold, of the thickness even of a 
cuinea, being rubbed with quicksilver, is soonpene- 
^ated by it, and made so fragile, that it may be 
broken between the fingers with ease. It is this 
property which quicksilver has of uniting itself with 
gold and silver, that has rendered jA of such great 
use to the Spaniards in America. They reduce the 
earths or stones, containing gold or silver in their 
metallic states, into a very fine powder ; they row 
this powder with quicksilver ; and the quicksilver, 
having the quality of uniting itself with every parti- 
cle of those precious metals, but being mcapaine 
of uniting with any particle of earth, extracts the 
metals from the largest portions of earth. The 
quicksilver, which has absorbed either gold, or 
bjlvcr, or a mixture of hotli, is separated from the 
substance it has absorbed by evaporation; the 
quicksilver flies off in vapor, and the precious metal 
remains in the vessel. 

Put two drams of mercury into a crucible, and 
heat it until a vapour be seen to arise from it; now 


• 

throw into tho orooihle 2 dram of gAd or silver, 
nod itir them with an iron rod. When the gold or 
lilver it known to be fiised, the amalgam is formed, 
and should be poured into a buin of cold water ; 
when cool, pour off the water, and collect the amal- 
gam, which will be a yellowish silvery mass of about 
the consiatency of aoft butter. This, after having 
been bruised in a mortar, or shaken in a strong 
phial, with repeated portions of salt and water, 
(till the water ceases to be fouled by it,) is fit for 
use, and may be kept for any length of time without 
injury, in a corked phial. It is of esaential impor- 
tance that the materials of Ibis amalgam, and espe- 
cially the mercury, should be perfectly pure, as the 
least portion of bismuth would very materially injure 
the beauty of the gilding, (when the amalgam is used 
for this purpose,) deteriorating <3ie color of the gold, 
and filling it with black specks. On this account, 
no mercury should be employed but what has been 
distilled from the oxide of mercury, (red precipitate) 
either alone, or mixed with a little charcoal powder. 
W^hen any substance is to be silvered or gilt, it must 
be first made very clean ; (copper, for example) 
then rubbed over with the amalgam, and then ex- 
posed to a heat of C5C® ; when the mercury will fly 
off, leaving a coat of silver or gold on the copper. 
There are furnaces constructed for the volatilization 
of mercury from gilded vessels, by which the vapour 
of the mercury is prevented from affecting the hands 
or face of the operator : before this invention, gild- 
ing was a very unwholesome occupation. 

Amalgam of Sodium . — Place a globule of sodium 
weighing 15 grains, in a dry watch-glass, and bring 
into contact with it 10 grains of mercury. They wd 
instantly combine, forming a solid alloy of beaumul 
lustre. During this combination, considerable neat 

will be given out. , v 

Amalgam of Poiastiium.—Vlact a globule oj 
the size ol a pea, on a piece of writing paper, and 
brine near to it a globule of potassium of the size of 
of swan shot ; touch the paper bo that ^ 
tals may come in contact. The this takes 

place, heat will be given out, and they will incor- 
porate, forming a complete amalgam. 

This amalgam, in a few seconds, will become 
solid, although only a small quwitity of a solid 
ineUl has been used, with double its size of a fluid 
It is by this consolidation and condensation 

.. ia orivP'n nilt ! COnSC- 


one. J.V 19 

of theirjparticles that the heat a given out : con«e- 
quentlT the epecific gravity of the new compound la 
greater than that of the separate bodies. 

Phenomena on the Separation of Potamumfivm 
it» Amalmm.—Vat the above mentioned sohd amal- 
gam into a tea-eup, oontuning warm or cold wa^ 

^The potassium will here shew its greater . 

for oxygen than for mercury, by f tbe 

latter (which of course sinks to the bottom), and 
c^b.nrn7withthe former, which it ^ f 
the water. The hydrogen will be set free, and 

whole action wiU be YnXf^Ma W 

noise Turmeric ^paper immerstvd in the tea-ciy 

will show that a solution of potass has been formed 
r simirr effect wUl take placeJjUt 
bv considerable noise. TurmSic paper immeree 
i in die iea-cup wiU show that a solution of potas 

‘ has been formed, similar effect will 

but unaccompanied by noise, when this amalgam 
exDOsed to the action of the 
""^igamfor the Cuohion. 
chinery,— Melt together in a crucible 2 drams 
zmc,^d 1 of tin ; when fued pour t*"® 
cold crucible, containing 5 drama of mercury. T 
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.inercurf«*wiU combine with those metals» and form 
an alloyi (or amalgamy as it is called,) fit to be 
rubbed on the cushions which press the plate or 
cylinder of an electrical machine. Before the amal- 
gam is applied, it is proper to rub the cushiod with 
a mixture of tallow and bee’s-wax* 

Amalgam fbr Varnishing Figures. — Fuse i an 
ounce of tin, with the same ^jlnantity of bismuth, in 
a crucible ; when melted, add ^ an ounce of mer- 
cury. When perfectly combined, take the mixture 
from the dre and cool it. This substance, mixed 
with the white of an egg, forms a very beautiful 
varnish for plaster figures, &c. 

Amalgam for Silffering Glass Globes, iSfC, — For 
this purpose, 1 part of mercury and 4 of tin have 
been used ; but if 2 parts of mercury, 1 of tin, 
1 of lead, and 1 of bismuth, are melted to- 
gether, the compound which they form, will answer 
^e purpose better : either of them must be made 
in an iron ladle, over a clear fire, and must be fre- 
quently stirred. The glass to be silvered mnst be 
very dry and clean. The alloy is poured in at, the 
top, and shaken .until the whole internal surface is 
covered. 

Ataalgams, which Fuse when rubbed together , — 
Melt 2 drams of bismuth and 2 drams of lead in 
separate crucibles ; pour them into separate vessels, 
containing a dram of mercury in each ; when cold, 
these alloys will be in a solid state, but if they are 
rubbed against each other, they will instantly enter 
into fusion. 


AFFECTION AND VAST NUMBER OF 
FISHES. 

It may be supposed that little natural affection 
exists in this cold-blooded race, and, in fact, fishes 
constantly devour their own eggs, and, at a later 
period, their own young, without compunction or 
discrimination. Some ^w species bear their eggs 
about them until hatched ; thus, the syngnathi, (sea- 
horse, Pegasus, &c.,) have, beneath the base of the 
tail, a small cavity, closed by two scaly pieces, which 
lap over it like folding doors. Within these are 
placed the eggs, enveloped in a fine membrane, and 
are allowed to remain there until the young ones 
appear. This is thought about the utmost extent 
of care which fishes lavished on their young ; but 
Dr. Hancock has stepped in to rescue at least one 
species from the unmerited charge. 

** It is asserted,'* he says, by naturalists, that 
no fishes are knqwn to take any care of their off- 
spring. Both the species of hassar mentioned be- 
low, however, make a regular nest, in which they 
lay their eggs in a flattened cluster, and cover them 
over most carefully. Their care does uot end here ; 
they remain by the side of the nest ti|l the spawn is 
hatched, with as much solicitude aa a hen guards 
ber eggs, both the male and female hassar, for they 
are monogamous, steadily watching the spawn, and 
courageously attacking the assailant. Hence the 
negroes frequently take them by putting their hands 
into the water close to the nest, on agitating which, 
the male hussar springs furiously at them, and is 
thus captured. The roundhead forms its nest of 
grass, &e fathead of. leaves. Both at certain sea- 
sons burrow in the bank. They lay their eggs only 
in wet|«eather. I have been surprised to observe 
the sudden appearance of numerous nests in a morn- 
ing after rain occu'rs, the spot being indicated by a 
bunch ^ froth which appears on the surface of the 


I water over the nest. Below this are the iwgty 
I placed on a bunch of fallen leavea or grass, wblc)i 
they cut and collect together. B yirim t means t^ 
is effected seems rather mysterlflilrapKtlte 
are destitute of cutting teeth. Tt ySW | jir||| 
by the use of their arms, wfai>l4 fiaim the first rif 
of the litoral fins.” ^ 

» Pennant, indeed, gives an addififinal instance of 
parental affection in this muefip^muiged dass Ibl* ^ 
says, that the blue shark will peimR its ^o«mg broo^ 
when in danger, to swim down lU and take 

shelter in its belly ! The fact he tells us, h >een 
confirmed by the observation of several ichthyolo- 
gists, and, for his part, he can see nothing more in- 
credible in it than the young of the opossum should 
seek an asylum to the ventral pouch of its parent. 
Ife does not tell us, however, that any of these ich- 
thyologists, who may have seen the joung sharks 
swimming down the throat of their a&ctionate pa- 
rent, ever saw one of them returning ; and until that 
is seen, we must think the evideime rather incom- 
plete, more particularly as the position and direc- 
tion of a shark's teeth seem to ps to render such a 
feat next to impossible. ^ 

But affection is scarcely to be looked for where 
the offspring is so very numerous as to put all at- 
tempts at even recognising them out of the question, 
llow could the fondest mother love* 100,000 little 
ones at once ? Vet this number is far exceeded by 
some of the matrons of the deep. Petit found 
300,000 eggs in a single carp; Leuwenhoeok, 
9,000,000 in a single cod ; Mr. Harmer found in a 
mackerel, 500,000 ; and in a flounder. 1,357,000. 
M. Rousseau disburtfiened a pike of 160,000 and a 
sturgeon of 1,567,000 ; while from one of this latter 
class, some other person (whose name we do not 
immediately recollect), got 119 lbs. weight of eggs, 
which, at the rate of seven to a grain, would give a 
total amount of 7,653,200 ! If all these came to 
maturity, the world would be, in a short time, no- 
thing but fish ; means, however, amply sufficient to 
keep down t][iiB unwelcome superabundance, have 
been provided* Fish themselves, men, birds, other 
marine animals, to say nothing of the dispersions 
produced by storms and currents, the destructiop 
consequent on their being thrown on the beach and 
left there to dry up, all combine to diminish thi^s 
qxcessive supply over demand. Yet, on the other 
hand (so wonderfully are all the contrivances of na- 
ture harmonized and balanced), one of these appa- 
rent mo4es of destruction becomes an actual means 
of extending the species. The eggs of the pike, the 
barbel, and many other fish, says M. Virey, are ren- 
dered indigestible by an acrid oil which they con- 
tain, and in consequence of which they are passed 
in the same condition os they were swallowed, the 
result of which is, that being tjaken in by ducks, 
grebes, or other water fowl, they are thus trai 3 . 8 - 
ported to situations, such as inland lakes, which, 
otherwise they could never have attained to, that 
several lakes in the Alps, formed by tbe thawing of 
the glaciers, are now abundantly stocked with ex- 
cellent fish. 


‘ CHEMICAL I TESTS. 

{Resumed from page 384, and concluded.) 

To detect Manganese in Minerals. — Exposed jbo 
the flame of the blow-pipe, with borax, a purple 
glass is produced. Manganese may also be known 
by putting a little muriatic acid to a small quantity 





412 


MAGAZINE OF SCIENCE. 


of the powder, and by holding a piece of colored 
cotton, &c. over the fomet ; the color will be de- 
stroyed : also by immersing a piece of colored cot- 
ton, which will be bleached by the solution. 

Manganese has many varieties, and is distrtbuteo 
in great abundance. It may be known by Its earthy 
appearance, and is commonly o^Ued ihci l» 4 id; 
this mineral cOmtains hbres imbcdd^ a 

metallic lustre. Other varieties are composed of 
acicular fibres, sometimes aggregated, and h.t.*e au 
iron-Ul^e splendour. It is very frequent in Devon- 
shire, and when examined, may easily be distin- 
guished from iron, or any other substance. 

Tests for Iron Ores. — Iron may be detected by 
placing a small particle of iron ore under the ihime 
of the blow<pi)>e ; it will not melt, but after it has 
been kept red-hot a few seconds, the magnet attracts 
it. Or reduce the particles to powder, put them 
into a watch-glass, and add a drop or two of sul- 
phuric acid, hold t1\e glass over the dame of a lamp. 
When perlectly di.*{>ived, throw the whole into a 
glass of water, to which add a few drops of tincture 
of galls. The produtH will he ink. If prussiate of 
poUiss bo added to another portion, prussiate of iron 
(Prussian hlilsJ^WiM h<* |/rccipitated. This will be 
distinguisWd ifitu blue color. 

The comisott iron ore of England, is what is 
called day irod etane. Jt is always found near coal, 
which is so necessary for its reduction to the metal- 
lic state. 

Coayviaiton 0V> e Oil, a test for its purity. 
— ^This phenomenon takes place, when a small 
quantity of the solution of acid per-nitrate of mer- 
cury is added to a quantity of pure olive oil, and 
shaken with it. The per-nitrate is prepared by dis- 
solving without heat, six parts by weight of mercury 
in seven parts and a half of nitric acid, at 1.35 
spec. grav. The same solution remains fluid, the 
excess of acid preventing its crystallization. 

When eight parts of this solution are mixed with 
29 of pure olive oil, and shaken from time to time ; 
after some hours, the whole congeals into a yellow. 
ifcU mass, and tlic next day it becomes, solid like 
butter. 

This singular property of the per-nitrate, renders 
it an excellent test of the adulteration of olive oil, 
by rape, poppy, and other seed oils ; as the impure 
mixture will not become concrete, but will congeal 
according to the quantity of olive oil in it. Ano^er 
circumstance adds to the excellence of this test : 
namely, an ormye hue which it imparts to the seed 
oils, also a resinous precipitate which is thrown 
down from them by it* On the contrary, the Pro- 
vence olive oil is rendered only very slightly yellow 
like fresh butter, whilst the Calabrian is perfectly 
white like tallow. 

Tciits to distinguish Glass of Antimony from 
Glass of Lead . — Glass of lead is often imposed on 
the ignorant for glass of antimony. To detect this 
fraud, it is necessary to observe the following mode 
of distinction : — 

Glass of antimony has a rich brown or reddish 
color, wnth the usual transparency of colored glass. 
The glass of lead is of a deeper and duller coloi^ 
against the light is much less transparent, and even, 
in some instances, it is quite opaque, specifle 
gravity of the true, never exceeds 4,95 ; that of the 
spurious is 6,95, or in round numbers, their com- 
parative weights are as five to seven. Let twenty 
grains be rubbed fine in a glass mortar, adding half 
an ounce of muriatic acid ; the true dissolves with 
an hepatic smell, the solution is turbid, but has no 


sediment. The spurious turns the acid yellow, giv- 
ing out an oxymuriatic odour, and leaves much 
sediment. 

Let a little of each solution be dropped separately 
into water, the true deposits oxide of antimony in 
a copious white coagulum, or, if the water has been 
previously tinged with sulphuret of ammonia, in a 
fine orange precipitate in water, but in the other 
liquid, one of dark brown or olive color. A solu- 
tion of the spurious vinegar has a sweet taste, to- 
gether with the other properties of acetate of lead. 

A very sniall mixture of it may be detected, by 
its debasing, more or less, the bright orange color 
of the precipitate, thrown down by sulphuret of am- 
monia from the solution in any acid. The samples 
of the spurious, hitherto detected, are of a much 
thicker and clumsier cast than the genuine, but the 
appearance is not to be trusted, and no specimen 
should be allowed to pass without a trial, either qf 
its specific gravity or chemical properties. 

To delect Sulphur in Harrowgate Water . — It is 
well known, that when silver combines with sulphur, 
or is attacked by sulphuretted hydrogen gas, the 
compound (sulphuret of silver) is of a black color. 
It is also well known that Harrowgate and other 
mineral waters of a similar nature are highly im- 
pregnated with sulphuretted hydrogen. Now 
although the smell of these waters is certainly suf- 
ficient to recognise the degree of impregnation,- still 
tlie best test is silver. Accordingly, throw a shil- 
ling into a tumbler of Harrowgate water : in a few 
seconds, it will be rendered quite black ; that is, 
covered by a coat of black powder. 

The sulphur of the mineral water leaves the hy- 
drogen, to combine with the silver : nearly the same 
effect will take place when a silver spoon is used, 
in eating an egg. 

To detect Adulteration of Tea . — The Chinese 
Sometimes mix the leaves of other shrubs with tea, 
but this is easily discovered, (if not at first sight,) 
by making an infusion of it, into which put a grain 
and a half of blue vitriol or copperas ; *if it be 
good genuine green tea, and set in a good light, it 
will appear of a fine light blue ; if it be genuine 
bohea, it will turn of a blue, next to black ; but if 
they be adulterated, green, yellow, and black colors 
will be seen in them. 

After this fraud was detected, the Chinese dyed 
the leaves of damaged and ordinary green tea, with 
Japan earth, (Terra Japonica) which gives the leaf, 
the infusion, and the tincture, the color of bohea. 
This is to be discovered many ways : for Ist, a less 
quantity of tliis dyed tea, gives a deeper color to 
the same proportion of water, than if it was good. 
2dly, the color it gives the water, will also be of a 
reddish brown, whereas it should be dark. 3rdly, 
when the leaves have been washed by standing a 
little, they will look greener than good bohea. 
4thly, this dyed tea is generally much larger ; there- 
fore it is a good way also to buy the least leaf bohea. 
5thly, the infusion, which should be smooth and bal- 
samic to the palate, tastes rough and more harsh. 
Gthly, if milk is poured into it, it will rise reddish 
instead of a dark or blackish brown. 7thly, a little 
sulphate of iron put into this liquor, will ism it 
light blue, 'which ought to be of a deep 
dining to black. And Sthly, water oi AiMli 
makes the good tea of a brownish yellow Hi 
has stood a while, like new-drawn #14^ 

fron ; but it has not that effect in bad 

Green Tea is also counterfeited, by dyUlf'' W 
bohea with green vitriol. But thi*; is Hellg 
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for ever, or» by tbeir dissolution, gave birth to 
others of the same kind. There was thus, at all 
times, an infinite number of greater and smaller vor- 
tices, or circular streams, revolving in the universe. 

But whatever moves in a circle is constantly en- 
deavouring to fly off from the centre of its revolution. 
For^e natural motion of all bodies is in straight 
line. All the ftrticles of matter in each of those 
greater vortices, were continually pressing from the 
centre to circumference, with more or less 
force, according to the different degrees of their 
bulk and solidity. The larger and more solid globules 
df the second element foilced themselves upwards to 
the circumference, while the smaller, more yielding, 
and more active particles of thd first, which could 
flow even through the iUterstices of the second, wefie 
forced downwards to the centre. They were forced 
downwards to the centre notwithstanding their 
natural tendency was npvtards to the circumference ; 
for the same reason that a piece of wood, when 
plunged in wa^ , is forced upwards to the surface, 
notwithstanding its natural tendency is downwards to 
the bottom $ because its tendency downwards is less 
Strong than 0*^1 df the particles of water', which, 
if one may say o, press in before it, and thus force 
it upwards, iii t thei c being a greater quantity of 
l^e first what was necessary to fill 

tip the interstwe*^ \ the second, it was necessarily 
accumulated in centre of each of these circutat 
streams, «nd formed there the fiery and active 
substance < r i .e sun. For, according to that philo- 
sopher, the solar systems were infinite in number, 
each fixed star being the centre of one ; and he is 
among the first of the moderns who thus took away 
the boundaries of the universe. Even Copernicus 
and Kepler themselves have confined it within 
What they supposed the vault of the firmament. 

The centre of caCh vortex being thus occupied by 
the most active and moveable parts of matter, there 
was necessaiily among them a more violent agitation 
than in any other part of the vortex, and this violent 
agitation of the centre cherished anff snpported the 
Movement of the whole. But among the particles 
df the first element, which fill up the interstices of 
the second, there are many, which, from the pressure 
df the globules on all sides of them, necessarily re- 
ceive an angular form, and thus constitute a third 
element of particles, less fit for motion than those of 
the other two. As the particles, however, of this 
third element tTere formed in the interstices of the 
second, the/ are Afccessarily smaller than those of the 
second, and are along with those of the first, urged 
down towards ifhe centre, where, when a number of 
them happen to take hold of one dhother, they form 
such spots upon the stirface of the accumulated par- 
ticles ot the first element, as are often discovered by 
folescopes upon the face of that sun which enlightens 
and animates our pUrticulaV system. Those spots 
are often bioken and dispelled by the violent agita- 
tion of the particles of the first element, as has 
hitherto happily been thC Case with those Which 
have been formed upon the face of Our sun. hiome- 
times, however, they ihcrust the whole surface of 
that fire which is accumulated in the centre ; ahd 
the communication betwiat the most active and the 
most inert parts of the vortex being thus interrupted, 
the rapidity of its motion immediately begins to 
languish, and can no longer defend it from being 
swallowed up and carried away by the superior vio- 
fonce of some other like circular stream ; and in this 
planner, what was once a sun becomes a planet. 
Thus the time was, according to this system, 


when the moon was a body of the sam^d kind wL 
the sun, the fiery centre of a circular stream of ether, 
which flowed continually round her ; but her face 
having been crusted over by a congeries of angular 
particles, the motion of this circular stream began 
to languish, and could no longer defend itself 
from l^ing absorbed by the more violent vortex of 
the earth, which was foen, too, a sun, and which 
chanced to be placed in its neighbourhood. The 
moon, therefore, became a planet, and revolved 
round the earth. In process of time, the same for- 
tune which had thus befallen the moon, befel also 
the earth ; its surface was incrusted by a gross and 
inactive substance ; the motion of its Vortex began 
to languish, and it was absorbed by the greater vor- 
tex of the sun. But though the vortex of the 
earth had thus become languid, it still had forcO 
enough to occasion both the diurnal revolutioi 
of the earth, and the monthly motion of the moon. 
Fof a small circular stream may easily be conceived 
as flowing round the body of the earth, at the 
same time that it is carried along by that great 
ocean of ether which is continually revolving round 
the sun, ih the same manner as, in a great whirlpool 
of water, one may often see several small whirlpools, 
which revolve round centres of their own, and at 
the same time are carried round the centre of the 


great one. 

Such was the cause of the original formation 
qnd consequent motions of the planetary system. 
When a solid body is turned round its centre, those 
parts of it which are nearest, and those which are 
remotest from the centre, complete their revolutiona 
in one and the same time. But it is otherwise with 
the revolution of a fluid ; the parts of it which are 
nearest the centre complete their revolutions in a 
shorter time than those which are remoter. The 
planets, all floating in that immense tide of ether 
which is* continually setting in from west to east 
round the body of the sun, complete their revolu 
tions in a longer or shorter time, according to their 
neaVness or distance from him. 

This bold system was eminently fitted to capti- 
vate the imagination, and though fraught with 
contradictions and* impossibilities, attempts have 
bedn made to revive it, even in this country, under 
different names. All those systems which represent 
the motions of the heavenly bodies as being the 
effect of the physical agency of ethers, of air, of fire, 
and of light, of which the universe is conceived to 
be full, labour under the same difficulties with the 
Cotesfan hypbtheSis ; and very few, if any, are so 
neatly put together. It is surely sufficient, how- 
ever, to demolish this goodly fabric, barely to ask 
how an absolute infinity of matter can be divided 
into cubes, ' or any thing else ? how there can 
possibly be interstices in a full plenum or how, 
in such a plenum, any portion of matter can be 
thrust from its place ? 

ANSWERS TO QUERIES, 


IN VOL 1 — TAVe page 

t50.— Hbic orC animal skeletons prepared end 
bleached ? Answered in page 157. 

164.— How are work boxes, japanned? An- 
swered in page 103. • 

167 . ffow are Turkey •maw balloons pr^area f 


Answered in page 104. 

175.— ITAflf w there inthe juice of iheUnmn^ ^c., 
which used as a sympathetic ink, causes it to appear 
dark, when scorched by f re? Milk, Ae iuicc of 
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lemons, onions, &c., become brown, when applied 
io the fire, simply, because the parts affected by it, 
are more easily scorched by the heat than the other 
parts of the paper. — a coerbspondbnt. 

(in the present volume.) 

185. — What is harness polish and its preparation ? 
Answered on page 63. 

186. — How is printing in poldperformedt also the 
materials for printing inks ? Answered on pages 
104 and 184. 

189. — How are insects in cabinets best preserved ? 
Insects in cabinets are subject to two casualties ; 
One is the fading of the colors of many of them by 
the action of light ; the remedy for this is evident. 
The other source of injury, and to which the query 
evidently points is, their destruction, owing to the 
attack of smaller insects — for this many things have 
been suggested. The imbueing of them with cor- 
rosive sublimate, is one which is perfectly efficacious ; 
but as this is tedious, and with delicate insects not 
advisable, it is usual to place pieces of camphor in 
the drawers, which prevents the approach and 
production of those insects which would be in- 
jurious. 

192. ~irAaf causes the different colors in the 
flame of a candle 7 Answered on page 84. 

193. — How and of what materials are Meershaum 
pipes made 7 Meershaum is a particular kind of 
clay, which is found principally in Turkey and Asia 
Minor. The pipes are made much m the same 
manner as common tobacco pipes. Vast numbers of 
pipe bowls are imported from Turkey into Germany, 
where they are fitted up either for the U8« of the 
Germans themselves, or for exportation. 

194. — How tire common cake water colors made 7 
Answered on page 214. 

1 9 7. — How are metallic pencils made 7 Answered 
on page 146. Article Bismuth. 

199. — How are organ barrels pricked f Answered 
6n page 146. 

202. — Why is it that light passing through a green 
blind appears red? It is only in certain circumstances 
that it does so ; for example, after having intently 
looked at it for some minutes, and then looking at 
something white— in which case, a red may be ap- 
parent, and thid because red is the complementary 
color to green. The intenseness of ttie gase fatigues 
the eye, and ai a relief from this, the eye has the 
power of decomposing the white light, from the 
white object, and absorbing the red rays, or the 
complementary color, these united forming white. 

203. — Why do liquids applied to Woodf cause %t to 
appear darker than before 7 The oil, by filling up 
the pores of the wood, enables it to absorb the rays 
of light more than it does when in its natural state, 
consequently it appears darker. 

204. — Whalt will destroy the peculiar odour of 
naphtha 7 If by naphtha is meant that liquid ob- 
tained from coal tar, we believe that nothing will 
render it odourless. 

205. — How is bread to be made Without yeast 7 
Some substitutes for yeast are to be found on 
pages 240 and 356. 

206. — What is the cause of some distilled spirits 
presenting a milky appearance when diluted with 
water f and bp what means is this to be prevented ? 
The only spirits ^yhich thus change their color by 
the addition of water, are such as have oil mixed 
wil^them — gin for example, is formed of spirits, 
(alcohol,) the oil of juniper, and other ingredients, 
if the oil be irt excess ; when water is added, the 
affinity between the spirit and oil is destroyed, the 


spirit leaving the oil, and uniting itself with the 
water ; the oil, therefore, falls down, and renders 
the mixture turbid. There is no positive remedy 
for this, but if the liquid be darified by the addition 
of a small portion of alum, this will carry down 
any excess of oil, and the turbidness is, in a great 
measure, destroyed. Age will have the same effect, 
thougki perhaps, from a differen^cause ; the length 
of time io which they have been in juxta-position, 
has united the oil and spirit in a closer affinity. 

208. — Hos .0 is sand paper for lighting lucffers 
made ? This ought, properly, to be a course glass 
paper, which may be made thus Brush over the 
surface of a sheet of paper some melted glue, and 
while this reffiains wet, sift upon it some powdered 
glass, previomly sifted of a requisite degree of fine- 
ness, when dry it will be fit for use. 

209. — How are plaster casts from Ife taken 7 
Suppose it be desired to take a cast from a personas 
face, we should proceed as follows : — Tie the hair 
back, by a cloth tied over it and around the face ; 
then grease the face well, i aiiiuilsrlv the whiskers, 
eye-brows, and eye-lashes, with ^ n d or butter. 
Lay the patient, and pati( if he b( , on a table 
or the floor, face uppermost, and surround Jhe edge 
of the cloth with a wall of putty, or d(mgh, so that 
it shall rise upwards all i ound as 7<mch as possible ; 
then make two hollow h iig <*ore9 9f paper, and put 
them in the nostrils, fa tCM.'c* with the same 
dough, and taking care iha^ > i .ole nostril shall 
thus be filled up. Thi i to dy, nuiX up some 
plaster of Paris in a basit . . Ji warm water, and 
pour it over the face, (the eyes and month of course 
being closed) the wall of putty will prevent a great 
part of it running ^ofT, and although this is not 
sufficient to retain the whole, yet, by the assistance 
of a knife, it may be taken up when a little set, and 
plastered on the nose, and upper part of the face, 
until a perfect continuous surhice of mould of plaster 
is produced ; in a minute or two, the plaster will 
be sufficiently hardened to be taken off the face, 
and will form a mould, from which a cast like the 
original may be taken, by a reverse operation, 
greasing or soaping well the mould, and then pour- 
ing plaster into it. Some persons object to having 
the whole face done at once, if so, half may be 
operated upon first, and when this half-mould is 
hardened, the edge of it is to be trimmed, greased, 
and put upon the face, while the other half is cast 
to it. The whole face may also be cast at once, and 
yet the mould separated in two pieces, thus : — Fksteir 
on the face a fine silk cord, by a piece of wax stuck 
to the forehead, another to the tip of the nose,' a 
third on the lip, and a fourth on the chin; the 
plaster being poured over the whole face, and 
suffered to remain till nearly set, the silk cord is to 
be pulled away, when the mould will be cut in half, 
and each half be easy of removal. 

212. — How is jewellers' cement made 7 In many 
ways, according to the articles to be cemented to- 
gether ; a piece of pitch is need for the common 
black buckles — black sealing-wax bolds still stronger. 
For trani^arent gems, a piece of gum mastic is 
dropped into the hole, and the gem sufficiently 
heated, is dropped into it. For uniting together 
articles, while in the process of manufacture, it is 
usual to employ a mixture of wax, rosin, and 
piaster of Paris ; a very gentle heat will melt this 
cement. 

213. — What is the blocking cement used by the 
gun engravers made of 7 Of pitch, wax, and a very 
little tidlov; rosin makes it harder. 
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217. — What is the construction of the fire-clmidf 
€U eakihited at the Polytechnic Institution, London? 
Answered on page 384. 

REVIEW. 

The Brrwe Officers^ Manual, and Improved Practical 
Cuayer, \^40. Maxwell, p. SGg. ^ 

Th 1 • I s a work whose title prosxiises little to the general 
reii'J I , x/r the Twin of sciepce * but it ii one which 
is valuable not weroK to those in the Excise, but 
to all who deal in «»xHseable articles — to the dis- 
tiller, the brevrcr, uubhean, soap manufacturer, 
grocer, vinegar maker, cum i uliis aliis. Mr. Bate- 
man is the author of too many works to need our 
introduction of him, and this, like all the others, 
is full of the most valuable information, and given in 
the simplest and most comprehensive form ; thus, 
taking up the present work, instead of hnding it a 
dull detail of an exciseman's duties, we find a 
perfect digest of the laws of the Excise, complete 
statistics of exciseable articles, and instruction on 
arithmetic, mensuration, and guaging, so full, and 
yet so easy of confj^irehension, that it would put to 
shame many a larger and more learned treatise. 

There are very numerous tables and wood -cuts, 
(we should think some hundreds,) interspeised 
throughout the hbokt, which materially add to its 
value. 

To the Editor, 

Sir. — In Part 23, page 364, in an article on Waves, 
quoted, (I presume ftrom the signature,) from a work 
at Dr. Aniott’s, 1 find the following passage : — 
** Now no wave rises much more than 10 feet above 
the ordinary sea-level, which, with the 10 feet that 
the surface afterwards descends below this, gives 
20 feet for the whole height, from the bottom of 
any water-valley to an adjoining summit.** Now I 
must think very differently. 1 have several times, 
nay frequently, witnessed seas of far yr eater height, 
especially near the Cape of Good Hope, in what is 
termed a north-wester. In rounding the Cape in 
one of these furious gales, when running under a 
close-reefed main top-sail, (often on the cap,) and 
reefed courses, (the lofty sail being only carried to 
keep the vessel a-head of the sea,) I have seen the 
lower sails so completely becalmed, by the huge 
green mountain then curling on the quarter, as to 
fiap against the mast ; while on the vessePs rising 
up its crest, as it rolled under her, the storm has 
again burst into the canvas, with a fury that has 
made me fear that it would blow it out of the bolt 
ropes; literally, (as seamen term it,) ** making every 
thing crack again/' 

1 never rounded ** The Horn,” but think that 
Capt. Fitzroy, in his highly interesting, as well as 
scientific account of his voyages to the Pacific, men- 
tions the same sort of seas in that latitude of storms. 
Almost any seaman who has encountered a north- 
wester in the latitude of the Cape, whether in a man 
of war, or large East-lndiaman, can testify to the 
same. 1 should say that some of these huge moun- 
tains of water cannot ftc less than 60 feet high. 
Twenty feet is allowed in observations on board 
ship, for the height of the eye above the water. 
This would leave but a small measure for the height 
of the wave above the deck of such a vessel in the 
trough between two waves, if Dr. Arnott’s height 
be the true one. — Your's obediently, g. r. 

Crawembe Bectorg. 


To the Editor, 

Sin. — I lately immersed a piece of tissue paper in 
a mixture of linseed oil and sulphuric acid, and it 
became transparent, and dried in a few moments 
after taken out of the liquid ; if the most transparent 
tracing paper is the best, this has a far greater de- 
gree of transparency than any tracing paper I could 
procure at the shops. Any object can be seen 
through it with the same facility as ordinary win- 
dow glass. A curious property of this paper is, that 
it possesses transparency enough to be used, (by 
those who have a taste for drawing, and who wish to 
indulge their fancy in a variety of subjects, which 
to buy would become expensive,) as a cheap substi- 
tute for glass, in the construction of the slides of 
the magic and phantasmagoria lanthorn. 

When the acid was poured in the oil, it became 
of a very dark color, and a black substance fell to 
the bottom of the vessel. If you think proper to 
notice this in your Magazine it may lead to further 
improvements. J. n, 

IMPROVED BLOW-PIPE. 

To the Editor. 

Sir. — I herewith send for your inspection a drawing 
of a blow-pipe, and, by inserting it in your useful 
work, you will much obhge a constant reader. 



A A is a common brass blow- pipe, which can be 
purchased at any ironmonger’s shop ; you must bore 
two holes in it, F and E, one on each side of C, 
which is a piece of cork cut the size of the tube, 
and pushed down tight ; D is the leather valve 
to cover the hole F ; B is a bag of India rubber, 
which must be very thin, and tied at each end on 
the tube, which can easily be removed, should the 
valve get out of order. By applying the mouth at 
H, and blowing down the tube, the cork C will pre- 
vent it from going down the tube, and will go through 
the hole F, and lift the valve D ; and the bag will 
expand and force the air through the hole E in a 
continued stream. 


MISCELLANIES. 

Flexible Asphaltic Roofing, invention, pa- 
tented by Mr. Pocock, is intended to supersede the 
use of slates, tiles, zinc, thatch, &c., in the cover- 
ing and lining of farm buildings, sheds, cottages, 
and other erections. It is durable, light and econo- 
mical : its weight is only 60 pounds to a square of 
100 feet, so that the wdls and timbers to support 
it require to be but half the usual substance ; it is 
also a non-conductor of beat, is impervious to damp« 
and will bear a heat of 220'^ without inj zry. 


Vols. 1 and 2 of this Magazine are note ready, ele- 
gantly bound in Cloth and Lettered, price 8x. Canh, 

All Volumes issued by the Proprietors are tn 
Embossubd Cloth; the Title in aVAiMiTt\,, 
the Publisher's Name, tn gold, on iht hack* 

Covers for Binding, (LetteredJ may' olio klM 
of the publisher, price U. ^ ^ 
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Papyrography 360 

Parkers’ cement 303 

Patent gelatine 87 

Peat, antiseptic properties of 365 

formation of 229 

Pelosine 256 

Pencils, manufacture of .... 325 

Pepsine 232 

Percussion shell 408 

Periodide. of mercury 220 

Perfume of flowers 336 

Perspectograpli 370 

Petrifaction, process of .... 403 

Phosphoric meteors ♦ 11 

oil 144 

Phosphorus, manufacture of. . 162 

Photugenic dyeing 324 

Photography 200 

Photometry 48 


Physico-chemical sciences, ap- 
plication of ... . 262, 271, 278 
Pigments, preparation of, 134, 


147, 176, 220, 254, 279, 315 

pink saucers 77 

Pin wheels 283 

Pinna and its silk 406 

Pitcher plant 187 

Plants in living rooms 191 

Plating of iron 37 

Plowman’s copyist 72 

Porcelain letters 96 

Porosity of cotton 32 

Portfires 245 

Fotatoe starch 79 

Preparation of horn 40 

Preparing quills, method of 144 

— — skeletons 157 

Preservation of walls from 

dampness 168 

Preserving mosses 28 

Preventing the decay of wood 115 

Pricking organ barrels 146 

Printing fine wood outs .... 259 

in gold and bronze. . 104 

ink 153 

inks, colored 184 

copper-plate ...... 136 

Profile instrument 154 

Progress of railways ...... 17 
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Properties of magnetism. . . . 290 

Provisions, curing of 382 

Pumpkin sugar 192 

Pumps 340 

Purification of water 163 

Pyrotechny ‘ ^ . 241 


Quick match 245 

Queries ^ . . 8, 56 

Quills, preparation of 144 


Red oehres 

...221 

Respiration 

...288 

Rocks, arrangement and po- 

sition of 

.. 18 

Rockets, making of. 

..242 

Rouge 

.. 77 

Ruling machines 

21 

Roman cement 

..303 

— — candiefc'> 

..396 

P.unning water, action of 

..381 


Sandarac varnishes fiiH 

Sap green 256 

Safllower 7f 

Scouring articles of dress . . 239 

Srbeele’s green 255 

Sculptor’s instrument 122 

Sculpturing in wood 392 

Sea water on glass, action on 312 

Sealing wax 229 

Seidlitz powders 48 

Serpents 284 

Separation of boracic acid 
into fragments. 114 


Shagreen, manuracture of . . 100 
Shaped heat of the earth 285, 292 
Sheep-skin rugs, preparation of 36 
Sheet lead, manufacture of. . 256 


ShelU, collecting of. 187 

Shot, manufacture of 142 

Shot chain, electrical 234 

Silk from spiders 371 

Silk worms 44 

Silouette instrument 154 

Slivering and tinning 37 

looking glass 356 

Skeletons, preparation of. ... 157 
Skinning and stuffing reptiles 379 

Slide rest 42 

Smee’s galvanic battery . . 22, 73 

Soda powders 47 

Soda- water machines 178 

Solar spectrum 179 

Sources of heat .‘112 

Specific gravity 99 

Speculum, new 64 

Spencer on the electro- type 124 
Spinning top, theory of .... 351 

Spiral tube 234 

Spontaneous combustion 70, 152 

Spruce beer, to make 88 

Staining jiaper 390 

wood 71 

Starch, manufacture of . . . 79 
Steam, electricity of . . ... 208 
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Stone, durability of 53 

Stove, Olmsted's . « * ^ 

Stoves 306 
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^Itiicco 303 

Stultuig ana ^kinfhii; animals 216 
Stargeon's electro - magnetic 

globe • 297 

Substitutes for yeast 356 

^llphu^us acid, testa for .... 168 

Summer drinkb 47 

Sun dial 278 

Sun’s rays, effect of, on plate 

glass 88 

Sweinforth green 254 

Swimming 141 


,Tellunnm,preparatltMI 5f. ... 127 

Terra verte 254 

\ ne changeable I'OW 152 

Tidf B, tt true barometer .... 235 

Tiotiing 37 

To imitate giound glass .... 200 
To take a cast trot t the face. . 415 

Toad, vitality t the 64 

TourbiUimis . . 284 
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— — papc’ 83,416 

Transferography 225 

Transparencies, painting of. . 250 
Transparency of the ocean . 288 

Transparent painting 235 

watch ............ 24 
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Turkey’s crops for balloons, 


preparation of 104 

Tamers varnish 53 

Taming 9 
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Use of sand for cuttings. . . . 301 

Using the microscope 199 

Utility of phrenology in wig 
making 248 


Val Marino’spatentfortargas 170 
Varley’s graphic microscope 217 


Varieties of gold 352 

Varnishes.... 6, 31, 52,67, 397 

Varnish, to polish 68 

Vellum, painting on .136 

Vellum binding 215 

Velvet, silk, colors, &c. for 

painting on 175 

Veneering 342 

Verdigris 254 

Vienna green 254 

Volta’s condensing plates .. 51 

Vortices of Descartes 413 


Wagstaff’s electro - magnetic 
engine 369 


Pagu 
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Walls, presenravun of, from 

dampness 168 

Waterproof harness paste . . 63 
Water on melted glass, action 


of 
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Water, purification of. . . 

...163 

Water cement ......... 
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Water colors, to make 
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cakes of 
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Waves 

...363 

Weeds, extirpation of . . . 

Whirling table 

Williams’s stucco 

...184 

...362 
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Winds 
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effects of, upon 

the 


atmosphere 306 

Wire covering machine .... 134 

sewn boots and shoes. . 54 

Wollaston’s galvanic battery 264 
Wood, decay of, prevented.. 125 
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